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Controls heat of reaction for 
processing viscous and heat sensitive materials 


@ If reaction temperature is your 
problem — you may profit from the 


experience of polymer manufacturers. 


They are now improving a wide 
range of products, stepping up reac- 
tion rates and increasing product 
uniformity with VOTATOR® Continu- 
ous Reactors. 

Also, recent pilot plant studies in 
sulfonation indicate that VOTATOR 
Continuous Reactors simplify and 
improve this processing. A flow 
diagram of this Girdler pilot plant 
is shown above. Other suggested 
applications are sulfation, nitration 
and saponification. 

Key to the efficient, low-cost oper- 
ation of the VOTATOR Continuous 
Reactor is its rapid heat transfer rate. 
Over-all heat transfer coefficients of 
200 to 500 Bru per sq. ft. per °F. 
difference are not uncommon. This 


high heatspeed transfer,coupled with 
simultaneous scraped-surface turbu- 
lent agitation gives precise control 
of reaction temperatures and permits 
you to heat or cool reactants in 
seconds . . . even those of high vis- 
cosity or heat sensitivity. 

Find out how this compact, auto- 
matic equipment can improve your 
processing and cut your costs. Write 
today for further data. The Girdler 
Company, Votator Division, Louis- 
ville 1, Kentucky. 


SVOTATOR— Trade. Mark Rex. U. 8. Pat. Of. 


CHECK THESE ADVANTAGES: 


@ Highly efficient heat transfer and precise 
control of reaction temperatures. 

@ Conducts reactions continuously without 
excessive pressure drops. 

@ Reactants can be proportioned into inlet, 
or unit can be equipped with multiple injection 
parts in the turbulent zone. 

@ Immiscible reactants are maintained in finely 
dispersed state. Provides maximum contact 
between reactants. 

@ Reaction variables controlled automatically, 
uniformly. Safe, clean operation. Low operat- 
ing costs. High daily output. Saves floor space. 


See Gur Eabidrt 


tte GIRDLER Cojo, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco 
én Canada: Girdier Corporation of Canada Limited, Toronto 
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Within a Few Weeks .. . 

Last month we said you'd get your 
copy of CE’s Ist Annual Inventory 
Issue within a few weeks. What hap- 
pened? 

This has been our first experience 
with this special Inventory Issue, an 
innovation in the entire chemical pub- 
lishing field. So naturally we were in 
for a few surprises. The whole job, 
far bigger than we first thought, now 
runs well over 200 editorial pages! 

Format, too, has required a lot of 
attention to details. Since all material 
in this Inventory Issue is of perma- 
nent reference value (as its name sug- 
gests) we went out of our way to 
develop a new format—a “checklist” 
type of format—so that the entire 
issue would be casy to scan, easy to 
use, a convenient reference. 

We're sorry about the month’s 
delay. But it has allowed us to do a 
more comprehensive and more useful 
job. In that sense, it’s all to the good. 

You'll receive your special Inven- 
tory Issue within a few weeks—about 
mid-October. That’s a promise!—yrc 


This month: Special report on ion 
exchange as a new unit operation. 

In a comprehensive, 20-page roundup, 
SRI’s Hiester and Phillips review present 
status of this up-and-coming unit operation, 
bring you up to date on latest develop- 
ments, indicate what future trends to keep 
an eye on. They cover exchange materials 
as well as the equipment, design and proc- 
ess uses of batch, fixed-bed, continuous 
and electromembrane exchange techniques. 


(p. 161) 


ws 


Save time, money, with computers... 


. says Dow’s Ascher Opler, a pioneer 
in the field. Here he packs 12 pages with 
down-to-earth information on what com- 
puters can do, how they operate, how to 
pick them, training personnel, costs and 


obsolescence. (p. 197) 


od 


Need help in finding cost data? 
Then this index is right down your alley! 
Jim Weaver, in a pioneering and top-notch 


job, lists 351 literature references and 402 


wy 


Please turn page 





subject items. A valuable tool that CE will 


up-date each year. (p. 185) 


ad 


Why coordinate materials handling? 
Because it can snarl up your entire op- 
eration from receiving platform to process 
to shipping. Here’s hard-headed advice on 
why you must coordinate early in the game, 


how you should go about it. (p. 194) 


oe 


Capture kiln heat—and save money. 

You can now put to good use that wasted 
heat from your rotary kiln. You'll save 
labor and fuel costs, increase throughput. 
CE makes a rundown of recent develop- 
ments in the U. S. and abroad. (p. 181) 

~ 
Heard the latest in raw materials? 

How styrene-butadiene paints are driv- 
ing hard to capture the lush house exterior 
market? Or scores of other developments 
that could have an impact on your opera- 


tions? Product News covers the field. 


(p. 142) 
a ad 
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CHEMENTATOR 


WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


New Vanillin Process Meets Tariff Barrier... . 
Uses for Radioisotopes Are Mushrooming 

New MnO, Process Looms as Cost Cutter 

Way to New Monobasic Acids 

Eight Processes Vie in Alumina Race 


PRODUCT NEWS 


Now, Rubber Masonry Paint Looks Homeward. . 


Index to this month’s new chemicals 


FEATURE REPORT 


Ion Exchange 


N. K. Hiester and R. C. Phillips 


Exchange Materials 
EES SS Se ree eee 165 
Fixed Bed Ion Exchange 


Continuous Ion Exchange 
Electromembrane Ion Exchange 


FEATURE ARTICLES 


James B. Weaver 


Coordinating Your Materials Handling 
A. K. Strong 


Save Time, Money, with Computers 


Ascher Opler 


CE REFRESHER 


Kinetics of Homogeneous Reactions—III 


Thomas E. Corrigan 








PLANT NOTEBOOK 


Steam-Heated Drum Melter Saves Time 
Paul Vandeven 


YOU AND YOUR JOB 


How to Solve Engineering Problems 230 


L. W. Warzecha 


CORROSION FORUM 


Butyl Rubber Coming Up Fast 
J. P. McNamee 


TOMORROW'S TECHNOLOGY 


Novel Switch in Gas-Liquid Contacting 
Hydraulic Separator Classifies Minerals 

Filler Discharges Without Opening 

How You Can Separate Alcohols From Ketones . 
Alkalinity Curbed in New Piquant Formulation. 


Deodorizing Vegetable Oils 
Your Checklist of New Patents 


EQUIPMENT NEWS 
Keeps Seal Tight at High Temperature 
Index to this month’s new equipment 
Compressor to Build Extreme Pressure. . 
New Extruder for Thermosetting Resins. 


PICTURED FLOWSHEET 


Continuous Chlorination Key to BHC Process. . 


CHEMICAL ECONOMICS 


What's Behind the Forecasts 


OTHER DEPARTMENTS 


Pro and Con 
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CHEMICAL ENGINEERING 


Unique Advantages of 
TONNAGE OZONE in your Oxidations 


You may have been limited in the past to traditional solutions 
of your oxidation problems... but now you are free to 
consider the value of this outstanding new approach— 
Welsbach’s Tonnage Ozone. 

Ozone has always been regarded as a powerful oxidizing 
agent but there were problems—availability and depend- 
ability. Now those problems have been answered—with 
low-cost Tonnage Ozone, produced where it is used... . by 
dependable Welsbach Ozonators. 

Just consider these unique advantages—advantages which 
only Welsbach Ozone can offer! 


1. Noprocurement problems. No freight, storage or materials 
handling expense. Welsbach Ozone is generated where it 
is used. 

. Fully automatic for continuous processing——maintenance 
costs are negligible. And since the only raw materials 
needed are electricity and air or oxygen, operating costs 
are constant and predictable. 

. Inorganic reaction with ozone is quantitative and instan- 
taneous. And, since only oxygen is added, no post-oxidative 
clean-up is needed. 

. Ozone cleavage of unsaturated organic compounds is very 
specific, resulting in higher yields of purer products at 
a lower cost. 

. Ozone can act as a catalyst in oxygen or air oxidations 
without requiring high temperatures and pressures. 


And now . . . here’s an easy way to find out what Welsbach 
Ozone can do for you. 


BACH 


TRY OZONE IN YOUR LABORATORY 


The Welsbach T-23 Laboratory Ozonator is de- 
signed specifically as a precision laboratory instru- 
ment capable of constant and reproducible opera- 
tion, positively safe to use. It effects substantial 
savings in research through more efficient use of 
your chemists’ time and more rapid completion of 
the project. Write today for descriptive folder on 
the Model T-23 and, if you wish, indicate the 
nature of your problem. The Welsbach Corpora- 
tion, Ozone Processes Division, 1500 Walnut 
Street, Philadelphia 2, Pa. 


Welsbach Model 1-23 Laboratory Ozonator—Gives 
constant, reproducible operation with no ozone leaks, no 
electrical hazards and substantial savings in research 
time and money. Its many exclusive features have made 
it standard equipment where rapid, efficient research 
is essential. 


ONE IS TONNAGE OZONE 


Low cost 


October 1954 
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THE CONSULTING ENGINEER REPORTED: 


“The Joy WN-112 Is the 
quietest, best compressor 
In our experience” 


This was the report of a group of consulting 

engineers who, working with the plant engineer, 

specify plant equipment for some of the country’s 

most important air compressor installations. 
That's all the engineers said, but they know 

Joy compressors are the “quietest and the best” 

because of these features: 

@ Honed, REPLACEABLE crosshead and cyl- 
inder liners. 

@ Exclusive “Dual Cushion” Valves—large area, 
low lift. 

@ Factory assembly and testing to insure. perma- 
nent alignment. 

@ One-piece, box-type, tinned crossheads. 

@ Full force-feed lubrication. 

@ Precision crankpin and crosshead pin bearings. 
The Joy WN-112 is a heavy-duty, two-stage, 

double-acting, package-type compressor with 

displacement capacities from 368 to 974 CFM. 


Other single-stage, two-stage, and multi-stage 
Joy stationary air and gas compressors are avail- 
able in capacities from 2 to 3896 CFM. and 
pressures from 30 to 600 psi. Write today for 
descriptive literature @ Joy Manufacturing Com- 
pany, Oliver Building, Pittsburgh 22, Pa. In Canada: 
Joy Manutacturing Company (Canada) Limited, 
Galt, Ontario. 
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ENGINEERING 


Prevailing ids are. femy of one induced 


draft cooling towg "MARLEY SINGLE- 
FLOW. Instead, 
placing the one louvered face of the Single-Flow 
to utilize this source of natural cooling potential. 
Results: a high degree of atmospheric cooling 
that gives performance a substantial lift... a 
real power saving in day-to-day operation... a 
comfortable margin of safety in the event of 
power failure. 

These are not theoretical advantages; they 
are facts obtained from tests in 
many plants in the Southwest and 
other areas. Winds of 10 to 15 
mph will operate a high Single- 
Flow at near half design load with 


fans off, and near design load with 
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fans at half speed. This means positive operating 
economy that every plant is seeking. 

Another advantage of the Single-Flow is that 
with its one open side properly positioned, pre- 
vailing winds can not cause recirculation of warm, 
moist air. That is why Marley places no 7-mile- 
per-hour test restriction on the Single-Flow, but 
permits you to test your tower realistically under: 
existing local conditions. 

For complete information on the many ad- 
vantages of this unique tower 
offered only by Marley, write 

today for Marley’s 
latest catalog on 





Founder-member of the Cooling Tower Institute 


The Marley Company 


Kansas City, Missouri 








Seamless fittings with all the 
plus values...at no extra cost 


Your corrosion piping system can be 
designed better, assembled faster, 
made light. and tight by using FLOW- 
LINE fittings, butt-welded tostraight- 
cut pipe. Available from stock through 
leading distributors. Made in sizes 4 ” 
through 12” — Schedules 5S, 10S, 40S, 
80S —- Stainless Types 304, 304L, 316, 
347; Monel, Nickel, Aluminum. 


WELDING FITTINGS CORP. 


NEW CASTLE, PENNSYLVANIA 


World's Lorgest Monufacturer of Stainless Welding Fittings 





FLOWLINE * 


WELDING FITTINGS 
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By any chance do you cling to the old fashioned 
notion that filtration has tc be a messy, sloppy, 
time and labor consuming process? 

One look at these or hundreds of other Bird 
Filter installations would convince you that you 
should discard any such notion. Bird continuous 
centrifugal filtration is completely under cover 
even vapor tight if desired. Dust or dirt cannot 
get at the product. Operation is continuous. 








Shutdowns for maintenance are few and far 
between. 

Here is the clean, modern way to perform your 
filtering operations. Facts on capacity, separating 
efficiency, and cost of operation are readily avail- 
able from pilot scale tests conducted at the Bird 
Research and Development Center in advance of 
your equipment investment. 

Why not get the whole story? 


BIRD MACHINE COMPANY 


SOUTH. WALPOLE ©@- MASSACHUSETTS 


CHEMICAL ENGINEERING—October 1954 





with 
MANHATTAN RUBBER LININGS 


Permanent, positive protection against loss from 
tank corrosion and contamination . . 
That’s what you get with Manhattan 
Rubber Linings. 


They are made from thick, calendered sheets of 
natural or synthetic rubber for utmost 
durability .. . they expand and con- 
tract with the metal under temperature 
changes . .. resist abrasion and cracking. 


Every Manhattan Rubber Lining is inseparably 
bonded to metal . . . every Manhattan 
Lined tank is tested dielectrically under 
15,000 volts, to assure flawless protec- 
tion. 


Let a Manhattan lining engineer help you with 
your tank corrosion problems... and 
show you how you also get lasting pro- 
tection with R/M rubber lined pipe, 
fittings, extractors, evaporators, etc., for 
the chemical industry. 


RUBBER LINING PLANTS AT PASSAIC, N. J. AND NORTH CHARLESTON, S&S. C. 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


: <x wars INC. 


G@S* HFOSote 


Flat Belts Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 








Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls. RM-422 
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Miniature, reduced-scale 
¢ and full-scale equipient 
at Link-Belt laboratories 


can test-run a pound or 
a ton of your material 


4 


We'll tell you in advance the best 
drying, cooling or roasting process! 


You are invited to utilize HERE'S no guesswork when Link- 


Belt helps you establish a new proc- 

LINK-BELT’s com lete research ess. In fact, you don't have to under- 
Dp take any construction until you're sure 

of the exact methods necessary to pro- 


and testing facilities duce the desired material at a market- 


able cost. 


with ho obligation Here’s how it works... 


Simply arrange to ship a sample of 
your material to Link-Belt. Whether 
it's a pound or a carload, Link-Belt has 
the laboratory facilities to work out 
procedures in advance that can be du- 
plicated in your own plant. Or, if ship- 
ping the material is not feasible, Link- 
Belt will furnish you equipment for a 
pilot operation right at the site. 








This plan has been utilized by hun- 
dreds of processors. It’s the no-risk, no- 
obligation program that has helped 
Link-Belt place more than 600 dryers 
in service all over the world. More than 
100 different materials are now profit- 
ably dried, cooled or roasted by Link- 
Belt equipment. 


From filter cake to crystals If you're planning a change in your 
eee ae ’ ’ 

processing, don’t gamble! Ask your 
To mt a ng Pe age peetd presmeegy on wet filter cake has been Link-Belt representative for full infor- 
processed by a Link-Belt Roto-Louvre Dryer, cutting water content nig . 5 OE Sah e 
from 5% to 0.5%. The Link-Belt laboratories can show you how you a - this proved service. And be 
can economically change the size, shape or consistency of materials sure he Bives you informative literature 
... blend, compound or convert them to desired chemical composition. on the wide range of Link-Belt process- 


ing and materials handling equipment. 


BELT 


DRYERS - COOLERS - ROASTERS 











\ 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 
Fheoughout the World. 13,587 
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HOW TO BE 
COST-WISE 


and 


WORRY-FREE 


in the 


PUMPS 


DEPARTMENT! 


When you install the “Buffalo” Pump recommended for 
your job, you can count on four things: (1) performance 
as rated, (2) easy maintenance, (3) lastingly high effi- 
ciency (therefore, economy of driving power) and (4) a 
unit that, with reasonable care, will last almost in- 
definitely. Briefly, you can expect to save money and 
headaches year after year. 

A good example is the Type “SL” General Service Pump. 


At left, Buffalo Type SL Double 
Suction full ball bearing 
pump for general service in 
chemical plants. 


... SPECIFY PUMPS BY 
"BUFFALO" 


A double suction pump with hydraulic balance, it has 
full ball bearing construction. Stuffing boxes are extra- 
deep. Water passages are large and simply formed for 
minimum resistance. And note how the rugged casing is 
split horizontally—you never have to disturb piping to 
inspect impeller and stuffing rings. Here is a pump that 
is universally popular in a wide variety of clear water 
uses in the 10 to 14,000 gpm range. 


“Buffalo” builds a complete line of pumps for the chemical 
plant fully described in Bulletin 982. Write for your free copy! 


BUFFALO PUMPS, INC. 


501 Broadway 


Buffalo, N. Y. 


Subsidiary of Buffalo Forge Company, Canadian Pumps, Ltd., Kitchener, Ont. 


A BETTER CENTRIFUGAL 


14 


PUMP 


Sales Representatives in all Principal Cities. 


FOR EVERVY LIQUID 
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You can depend on Midvale’s complete facilities—melt- 
ing, rolling and forging, and machining—to produce alloy 
flanges to the following specifications: 
All standard grades of chrome-molybdenum steel from 
.5% chrome—.5% moly up to and including 9% chrome 
and 1% moly. 
Carbon steel AISI 2317 and chrome, copper, nickel 
alloys to meet Charpy specifications for low tempera- 
ture service. 
All stainless steel generally required, such as 12-14 
chrome and austenitic steels types 304, 316 and 347. 


If your engineers require flanges of any unusual specifi- 
cations cali on Midvale. 
THE MIDVALE COMPANY-Nicetown, Philadelphia 40, Pa. 
Offices: New York, Chicago, Pittsburgh, Washington, Cleveland, San Francisco 


TINT VT 


FORGINGS, ROLLS, RINGS, FLANGES, STAINLESS STEEL CASTINGS 
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Ploy of Copp 


today and tomorrow 


€ isi , 
of « The assurance that copper is in abundant supply and can be used without 
restrictions is the “go ahead” for industry. You can now rate PERFORMANCE 
over AVAILABILITY when choosing materials. By using copper and its alloys, 


brass and bronze, your product is easier to fabricate, better and more durable. 


We can get more copper than we now have. Although industry and gov- 
ernment have been consuming more copper than in any previous 
peacetime period, production has kept pace with this increased 
demand. And producers are not working at full capacity! 


More copper keeps on coming. Eleven major new projects in the U. S. will start 
producing in the next 3 years. These mines will add 250,000 tons to 
our annual production—more than % of all the domestic copper 
mined during 1953. In addition, recent improvements in mining 
techniques now make it possible to obtain copper from ores con- 
sidered commercially unworkable in the past. 


Copper is virtually indestructible. At least 3 out of every 4 pounds of cop- 
per used in today’s products, when scrapped, can be re-used in the 
future. Every day we are adding to our “copper capital”. The more 
copper we use . . . the more we have! 


Copper or its alloys provide these advantages... 


Via, 


Best conductor of electricity Does not rust... high Best heat transfer agent Easy to machine, form, drew, 
commercially available. corrosion resistance. of all commercial metals. stamp, polish, plate, etc. 


Welds readily . . . excellent 
for soldering and brazing. 
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1952 


Source—American Bureau of Metal Statistics Year Book 1953 


Copper has a new ability to serve you. Many of your prob- 
lems are being solved in the laboratories of the copper and brass 
industry. Whether it’s a new alloy, a different temper or a special 
property . . . copper can help you develop new ideas. Copper 
can bring old methods up to date. Call a supplier of copper and 
brass and convert your thoughts to action! 


COPPER & BRASS 


Research Association 
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“Copper ... is fortunately available in 
ample supply to meet any foreseeable 
demand” 


Foreword, U. S. Dept. of Commerce 
B.D.S.A. Copper Quarterly, August 1954 


For information about U. S. copper sup- 
plies including free copies of this Gov- 
ernment report and the new booklet, 
“Copper ... Today and Tomorrow”, send 
attached coupon to: 


Copper & Brass Research Assn.,Dpt. Z 
420 Lexington Ave., New York 17, N. Y. 


NAME 
COMPANY 
ADDRESS 


CITY . 





ALLIS - CHALMERS 





12.5-KV 3-PHASE 60-CYCLE BUS 


Cell Banks 





RECTIFIER ROOM SHOWS 
the three rectifiers used in 
this 10,000-kw, 600-volt in- 
stallation. Each rectifier has 
12 tubes, permitting 36-phase 
plant operation. Because 
complete loss of power sup- 
ply, even for a short time, 
may seriously disturb the 
electrolytic process, provi- 
sion has been made to trans- 
fer to plant supply in case of 
outside power failure. 


__ SCHEMATIC DIAGRAM SHOWS simplified system layout, which eliminates 
ts, reduces cost. Phase control provides for gradual drop 


componen’ 
* load. ‘No breakers operate during cell bank switching. 
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How Phase Control of 


Rectifiers Cuts Time & Cost 
of Automatic Cell Bank Switching 


AT A SOUTHWESTERN ELECTROLYTIC 
ZINC PLANT, cell bank switching is made 
fast and simple through use of phase con- 
trol on mercury arc rectifiers. Electrodes 
in the zinc cells must be stripped daily. 

The extreme high accuracy of firing 
with Allis-Chalmers excitron rectifiers 
permits the necessary switching to be done 
with phase control. By operating a phase 
control switch in the cell room, the cell 
lines can be unloaded. Then, a bank of 
cells is isolated for stripping, and a spare 
cell bank, previously stripped, is substi- 
tuted. Normal load operation is resumed 
by operating the phase control switch. No 


power breakers need be opened. The cora- 
plete operation takes but a few minutes. 

Three features of Allis-Chalmers mer- 
cury arc rectifiers assure successful opera- 
tion with phase control. Continuous 
excitation — pilot arcs always present — 
eliminates the need for reignition every 
cycle, thus makes rectifiers less sensitive 
to supply voltage dips. The design of grid 
control system provides highly accurate 
control of rectifier firing. Finally, cooling 
of rectifiers by means of internal seamless 
steel coils assures proper distribution of 
mercury vapor for best operation at all 
loads. 

These features in addition to advanced 
application engineering may help cut 
costs on your next rectifier installation. 
Get complete information from your 
nearby A-C office or write Allis-Chalmers, 


Milwaukee 1. Wisconsin. 
A-4423 


EXCEPTIONALLY FLEXIBLE AUTO- 
MATIC LOAD CONTROL of this instal- 
lation is provided by a combination of step- 
type regulating transformers with phase 
control, which assures close cell current 
regulation with maximum power factor. 





LLIS-CHALMERS Y 
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CONVEYOR BELTING 


rad 


AIR HOSE 


IDLERS 





TRIPPERS 


~ MONARCH? FIRE HOSE 


CAR SHAKEOUTS 


Bulk Materials Handling Systems 
and Equipment for Chemical Processing 


Whether your problem is the han- 
dling of solid or liquid materials . . . 
dry classification . . . feeding or blend- 
ing of solids in bulk . . . Hewitt- 
Robins can provide you with the right 
answer. Because Hewitt-Robins is 
the only firm in its field which de- 
signs, engineers and constructs spe- 
cialized bulk materiais handling and 
processing equipment to meet all the 
requirements on every job. 


Hewitt-Robins Engineering Division 
has engineers whose past experience 
qualifies them to solve almost any 
bulk materials handling and process- 
ing problem which might arise. 


Hewitt-Robins Machinery Division 
manufactures a complete line of spe- 


cialized machinery for conveying, 
screening, sizing, elevating, distrib- 
uting, blending and storing loose 
bulk materials of every description. 


Hewitt-Robins Rubber Division 
produces a wide range of rubber con- 
veyor belts, transmission belts, 
industrial rubber hoses and molded 
rubber products. 


By dealing with Hewitt-Robins you'll 
save time and trouble . . . our com- 
bined divisions will furnish you with 
better integrated bulk materials 
handling systems and better designed 
and constructed processing equip- 
ment to solve every chemical proc- 
essing problem. 


HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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You Better Service 


a ee ee ee 


Here is a partial list of 


HEWITT-ROBINS PRODUCTS 
that will help you 
cut handling costs and 
increase operating efficiency. 


MACHINERY 


Belt Conveyors 

Belt & Bucket Elevators 
Car Shakeouts 
Conveyor Idlers 
Dewaterizers 
Mechanical Feeders 
Foundry Shakeouts 
Mine Conveyors 
Reclaiming Systems 
Screen Cloth 

Stackers & Trippers 
Vibrating Conveyors & Screens 


INDUSTRIAL RUBBER 
PRODUCTS 
j BELTING: 
ot ; : ' Conveyor 
me: f Hake te RRS y Le Elevator 
GYREX® SCREENS Transmission 
Se HOSE: 
Acid 
Air & Air Drill 
Barge Loading 
Dust Suction 
Fire 
Fuel Oil & Gasoline 
Gasoline Pump 
Mud Pump Suction 
Oil Suction & Discharge 
Propane-Butane 
Road Builders’ 
Rotary Drilling 
, . a Sand Blast 
WATER HOSE PINCH VALVE HOSE Sand Suction 
. ' - ; ; Sea Loading 
m . / ia pe. Servall®, All-Service 
x q Steam 
Tank Car & Tank Truck 
Vacuum & Air Brake 
Water & Water Suction 
Welding, Twin-Weld® 


For information and service on in- 
dustrial rubber products, contact 
your Hewitt-Robins Industrial Sup- 
ply Distributor. Through his com- 
plete stock of Hewitt-Robins Rub- 
ber products, and his familiarity 
with local field conditions, he can 
fill your supply needs promptly and 


correctly. See Classified Phone 
a  « re ] @ 2 oO te AT & D Book for the Hewitt-Robins Indus- 


trial Supply Distributor serving your 
DOMESTIC DIVISIONS: Hewitt Rubber * Robins Conveyors * Robins Engineers « Restfoam 


FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal * Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.} Ltd., Johannesburg * EXPORT DEPARTMENT: New York City 


STACKERS SECTIONAL CONVEYORS 
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EYVE COT COSTS 


IMPERVIOUS GRAPHITE 
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WITH KAREATE” 


HEAT EXCHANGERS 


BRAN D 


YOU CAN, TOO -HERE’S WHY: 


Economy —all the way down the line — keynotes NATIONAL CARBON’s standardization of 
“Karbate” impervious — shell-and-tube heat-exchangers, from the smaller, stock items 


to those providing as muc 


COST LESS TO BUY: Producing and stocking 
proved designs in quantity, National Carbon offers 
“Karbate” shell-and-tube heat-exchangers at low 
first-costs and with even greater flexibility of ap- 
plication. For example, ‘‘Karbate” Series 90A and 
Series 310A heat-exchangers provide from 18 to 
162 square feet of surface area in tube lengths from 
6 to 16 feet, with a choice of 1, 3 or 5-pass tube- 
side arrangements, all from stock. Similarly, stock 
“Karbate” impervious graphite standardized tube- 
bundles and covers are used by leading heat-ex- 
changer manufacturers in units of their own design, 


& ieaas oo aE 
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as 2300 square feet of heat-transfer surface per unit. 


which offer a range of tube-surface areas from 80 to 
2300 square feet in tube lengths to 16 feet. Shell-and- 
tube side-pass arrangements are virtually unlimited. 


COST LESS TO USE: “Karbate” shell-and- 
tube heat-exchangers combine the complete corro- 
sion resistance, high thermal conductivity, and im- 
munity to thermal shock of “Karbate” impervious 
graphite with designs that are simple, rugged and 
versatile in application. The result—lowered op- 
erating costs and reduced maintenance, plus the 
adaptability so desirable in today’s modern plant. 





Only Brown flow meters 
offer you these 
profitable “plus” values 


@ 16 different types of basic instrument @ 27 years of experience in flow metering 


systems ... a flow meter for every fluid, 
every pressure, every operating require- 
ment. You’re sure to find the most profitable 
meter for your specific application. 


@ Nearby service facilities. There’s a 
Honeywell service center as near to you 
as your phone. Service by factory-trained 
specialists is prompt, competent and eco- 
nomical. You’re sure to get maintenance 
and start-up service without delgy. 


development and application work. You’re 
sure to get specialized engineering on your 
flow metering problem. 


@ Nationwide field organization. Brown 


flow metering consultation is available 
from experts in more than 90 field offices, 
located near every major production 
center. You’re sure to have application 
engineering on hand where and when you 
need it. 
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Linear scale meters—me- Square root scale meters— Portable meters—versatility, Low pressure meters—either 
chanical or electrical types, mechanical, or electrical or for spot checks of flow values electrical or mechanical type, 
all control forms. pneumatic transmission .. . not continuously recorded. for air or gas flow. 

all control forms. 





NOTE: 

Tel-O-Set minia- 
ture instruments 
and ElectroniK in- 
dicators, recorders 
and controllers are 
available for use 


with all flow trans- 


Differential Converter—mer- Area Type Meters for meas- Interchangeable range tubes mitters. 
cury-less pneumatic flow uring flow of viscous fluids typify rangeability of all 
transmitter with infinitely . . . electrical transmission. Brown flow meters. 
adjustable range. 








a flow meter for every fluid... 
every application (all available with electronic integration) 


ix PERFORMANCE, too, Brown flow meters provide you unsurpassed pre- 
cision . . . reliability . . . convenience . . . with minimum maintenance re- 
quirements. In every way, you’ll find it pays to select your flow meters from 
the one line that offers the most value. 


Your nearby Honeywell sales engineer will be glad to discuss your specific 
flow application . . . and he’s as near as your phone. 


MINNEAPOLiS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for new Catalog 2320, ‘Flow Meters, indicating, Recording, Integrating, Controlling.” 


H Honevwe ll 
BROWN t*NSTRUMENTS 
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He bought it for a song... 


It seemed a smart investment at first, but then 


he found out why the price was so low. 


Of course he should have been able to see that a 
lot of work would soon be needed. But are you being 
any more cautious when it comes to buying 
corrosion-resistant pumps? 

If you look, you can see that some pumps 
call for a lot more repair expense than others. 
We're pointing this out, naturally, because of the 
phenomenal service records established by 
LaBour Type G pumps—records which reduce 
over-all costs below anything ever seen before. 

We can show you how to prove this for yourself, 


” from your own records. Hadn't you better investigate? 
mainten 


for normal 








ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOU 


THE LaBOUR COMPANY, INC. * ELKHART, INDIANA, U.S.A. 
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Reineveld 
Centrifuge 


When you are faced with a processing problem 
concerning the separation of solids from liquids 
or the separation of two liquids, call on the test 
facilities of Heyl & Patterson and the 50 years 
of Reineveld’s centrifugal experience. 
Reineveld Centrifuge installations cover all 
types of products and difficulties from the fast 
dewatering of free-draining, large tonnage salt 
crystals to the extra-tough problem of 
dewatering Anthracene, a_ slow-draining, 


The 16” Reineveld Labora- 
tory Centrifuge, installed 
in Heyl & Patterson's Re- 
search Laboratory. This 
model, particularly de- 
signed for laboratory test 
work, is a valuable tool 
in plont laboratories for 
testing and for improving 
plont processes. 


plastic-type crystal. 

This abundant experience, combined with 
actual tests in Heyl & Patterson's testing labora- 
tory, could provide the very answer you are 
looking for. Or, if your work is confidential, 
we wiil gladly offer suggestions for centrifuge 
testing in your own laboratory. 

Whenever you are confronted with new or un- 
usual processing problems, remember Heyl & 
Patterson testing facilities. 


REINEVELD 
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Rigid and continual inspection during 
assembly of Trailmobile Acid Tonks as- 
sure long service life, safe operation. 


Continuous automatic weld areas can be 
seen on new acid tank under construc- 
tion at Trailmobile's exclusive tank 
manufacturing plont, Springfield, Mo. 


You can haul more in Trailmobile’s new 
“slimmed down” Model CH Acid Tank Trailer. 
Model CH is lighter by thousands of pounds, 
without sacrifice of structural strength, load 
safety or road handling ease. 

Trailmobile’s weight-reducing secret is a strong 
tank shell of %(¢” A.S.M.E. Code Steel, girded 
by husky “rings of steel.” Strong channel 
members (we call them exterior rings) are 


Model CH — insulated (optional) 


welded integrally to the tank shell and sturdy 
supporting frame members. Result? Overall 
structural strength equal to all previous regula- 
tions! Amazing weight reduction! 

This exclusive new Trailmobile Model CH de- 
sign (approved by I.C.C. Specification MC-311) 
gives operators extra payload carrying capacity 
of over 100 pounds for every 100 gallons of 
capacity built into a tank. A 3000 gallon capacity 


Trailmobile continues to build heavier gauge 
tank trailers. Acid tanks are available in many 
sizes, shapes and designs with special and 
optional equipment to handle exact hauling 
problems. Ask about these special tanks. 
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Gives 3000 Ibs. More Payload 
CH Acid Trailer - 


.. give you extra payload carrying capacity without 
sacrifice on structural strength or road safety! 





The new lightweight, big capacity Model CH Acid Tank Trailer. 
Structural strength is maintained by brawny “rings of steel,” 
visible in photograph. Tank shell of 3/16” A.S.M.E. Code 


Steel, to meet all load and road requirements. 


tank weighs almost 3300 pounds less than 
before. You get a bonus of 3300 pounds more 
payload! What’s more, the new Model CH acid 
tanks encompass every money-saving perform- 
ance feature of previous Trailmobile models: 
Walkway mounting brackets; ddjustable fifth 
wheel; full Class A vapor-proof enclosed wiring; 
wide tunnel drains for easy cleaning; the famous 
Trailmobile tandem, with 4’, 6’ and 9’ options. 


For full information and quotations on ; 
the Model CH and other Trailmobile Acid 
Tank Trailers, get in touch with us. Or, 
check the yellow pages of your phone 
book for the location of your nearest 
Trailmobile Branch Office. 


CINCINNATI 9, OHIO « 
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Trailmobile manufactures the Model CH Acid 
Tank in either stainless or black steel, and with 
a variety of coatings and linings to handle all 
types of corrosive anid non-corrosive fluids. So 
whatever your acid hauling problem, see Model 
CH before you buy. It’s your assurance of in- 
creased hauling capacity, with utmost safety, 
economy and profit. 


TRAILMOBILE aNC. 


The Te" +R AILMOBILE 


Subsidiary of Pullman Incorporated 
SPRINGFIELD, MISSOURI - 


BERKELEY 10, CALIFORNIA 


29 








POSITIVE LABYRINTH. A joint is only as effective as 
its seal. Countless research studies have shown that 
the labyrinth is one of the most effective ways to seal 
a joint where at least one member rotates. Further 
sealing action is achieved by the film of grease that 
fills the minute clearance between the two seals, 





FLINGER ACTION. Gne of the most important 
functions of the outer rotating seal is to throw 
off any foreign element that tries to enter the 
bearing. This flinger action is achieved by the 
centrifugal force set up by the rotating seal. 
Elements attacking the bearing are repelled. 











Exclusive 4-way seal guards 
Af hearing 





Here’s why you can count on reliable 


2-LIN, 2»Afmotor performance 


There are three factors that affect motor bearing life: 
(1) type of lubricant, (2) amount of lubricant, and 
(3) presence of contaminants. The one sure way 
to control all three is to use a bearing that is pre- 
lubricated at the bearing manufacturer’s plant and 
then SEALED. 

Many of the original Life-Line® pre-lubricated bear- 
ings installed in 1937 have been running ever since 
and are still like new. Now, Westinghouse offers 
another important step ahead ...a pre-lubricated motor 
bearing that has four seals...two on each side. Here's 


you can BE SURE...1¢ irs 


Westinghouse LZ 


AIR BY-PASS. Totally-enclosed motors “breathe” 
as the internal air expands and contracts with 
change in temperature. Ordinary motors 
“breathe” along the shaft and through the bear- 
ings. Life-Line provides an air by-pass around 
the bearings to keep out contaminating air. 


real bearing protection. Grease is sealed in. Con- 
taminants are sealed out. No on-the-job greasing is 
required —EVER. 

This new concept in motor bearings is one of the 
many improvements Westinghouse has incorporated 
into the complete, balanced design system that makes 
the Life-Line “A” motor your best buy. Get all the 
facts from your local Westinghouse sales engineer. Or 
write for Booklet B-6154-A. Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21849 


LN Cy 
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The performance of any motor is dependent on the 
performance of each component of that motor. It takes 
balanced design. That’s why every component in the 
new Life-Line “A” motor has been redesigned and 
integrated with the whole. The result is a motor with 
superior performance and consistent dependability. 





STATIONARY PAN 


No power required to move heavy machinery 
components or large material mass — insures 
low maintenance — long life. 


V-BELT DRIVE 
Assures positive drive, protection against sudden 
overloads . . . easy repairs. 


BOTTOM DISCHARGE 


A Mix-Muller advantage! No additional power 
required — mixing action automatically and 
quickly sweeps pan clean when discharge door 
is cpened. 


EASY ACCESS 

1¥4F, 2F and 3F Models have removable crib 
section — all interior parts can be quickly serv- 
iced . . . easily removed. 


CENTRALIZED LUBRICATION 

All moving parts (in pan) can be lubricated at 
one location. Saves time, effort, assures regular 
lubrication. Exclusive on 2F and 3F Models, 


SPRING LOADED MULLERS 
Adjustable spring tension provides infinitely 
variable control over muller pressures. Another 
exclusive Mix-Muller feature and a big plus for 
positive control over quality. 
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Increased emphasis on speed, quality of production 
and improvements in the design and efficiency of 
materials handling equipment have combined to 
place more and more importance on the efficiency of 
your mixing operations. In addition to a high quality, 
thorough mixing job, today’s processing needs call for 
a steady uninterrupted flow of production. 

Here are six outstanding features of the new 
Simpson Mix-Muller . . . six good reasons how and 
why their simple, rugged and practical design assure 
the kind of low maintenance, high production and 
economy of use that make them today’s fop invest- 
ment in mixing efficiency. 


Simple, practical engineering principles, an uncompli- 
cated mixing action and 40 years of practical mixer 
engineering offer the Mix-Muller user a real bonus in 
low maintenance . . . and long life. 


MULLING ACTION 


In the Simpson a unique smearing, spatulate action 
works on each grain of material. More than a mixing 
action, Simpson mulling serves to quickly and inti- 
mately blend materials rather than stirring them up or 
placing them next to each other. Mix-mulled products 
won't segregate in storage or transit either. 


ALL POWER USED TO MIX 
Stationary pan, bottom discharge and free rolling mull- 
ers mean that all power is used to mix-not to dis- 
charge ... not to move heavy masses of material. 


WIDE RANGE OF CAPACITIES 

Available in batch capacities of from 1/10 to 60 cu. ft. 
there is a Mix-Muller for your specific requirement 
for preparing any dry, wetted or plastic material. 
Write today for details and remember . . . mixing is 
our business .. . our principal business since 1914, 


"SIMPSON M/X-MULLER’ DIVISION - 


2 
NATIONAL ENGINEERING CO., 604 Machinery Hall Bidg., Chicago 6, Ill. 
(Not Inc.) 
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Increasing Charleston's fame as a 
center of industrial chemistry new 
carbon bisulphide plant of Westvaco 
Chlor-Alkali Division, Food Machin 
ery and Chemical Corporation 


BUILDERS 
FOR 
INDUSTRY 
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FOOD MACHINERY 
AND CHEMICAL 
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In the short period of 8 months Bechtel field forces 
completed construction of Westvaco’s carbon bisul- 
phide plant, to designs established earlier by Bechtel 
engineering in conjunction with the client’s staff. 
This facility is the first to employ the methane-sul- 
phur process primarily for the production of carbon 
bisulphide. 


Although it represents a pioneer application of the 
process and was constructed on a fast schedule, the 
plant required very little start-up time. Commercial 
operation began almost immediately —and the pro- 
duct has been consistently high in quality. 


The ability to compress schedules is an important 
advantage when early production ts desired. 


BECHTEL CORPORATION .: Angeles + SAN FRANCISCO - New York 
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When you specify Kaiser Alumina your order gets 
immediate, individual attention! You get prompt deliv- 
ery —often overnight in emergencies. And you get ex- 
perienced technical service. 

That’s why Kaiser Chemicals is a major supplier of 
calcined, hydrated, and active aluminas serving the 


majority of the nation’s users. 


Call or write Kaiser Chemicals Division, Kaiser Alu- 
minum & Chemical Sales, Inc. Regional sales offices: 
OAKLAND 12, California, 1924 Broadway ... Akron 8, 
Ohio, First National Tower Bldg. ... cHicaGo, 518 Calu- 
met Bldg., 5231 Hohman Ave., Hammond, Indiana. 


Kaiser Chemicals 


calcined, hydrated and active aluminas 


ALUMINA e BASIC REFRACTORY BRICKS AND RAMMING MATERIALS e DOLOMITE « MAGNESIA e MAGNESITE e PERICLASE 





Wherever you find outstanding industrial equipment, you will discover reliable Allen- 
Bradley motor control. There is a reason! 


The simple solenoid design—only ONE moving part—is your reliable guarantee for 
millions of trouble free operations. When you eliminate moving or wearing parts, like 
pins, pivots, linkages, and bearings, you automatically eliminate possibilities for trouble. 
Also, Allen-Bradley controls require no contact maintenance. The double break, silver 
alloy contacts never need filing, cleaning, or dressing. Nor is regular inspection neces- 
sary! The contacts are always in perfect operating condition. 

Thus, in explosive, dutsy, or moist atmospheres, it pays to install Allen-Bradley starters 
in the correct enclosure. Because Allen-Bradley solenoid controls do not require regular 
inspection, time lost in removing and replacing bolted covers is substantially reduced. 
Ask any maintenance man! 

Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wisconsin 
In Canada—Allen-Bradley Canada Limited, Galt, Ontario 





: ao ~ 
Bottle filler operated with Allen-Bradley con- 
trols in NEMA 4 watertight enclosures. 


A-B controls in NEMA 7 enclosures for ex- 


In oil field, Allen-Bradley Pump Control 
plosive atmospheres installed on ball mill. 


Panel in weathertight enclosure. 


Typical Starters 
The Syn 


y Lualily : % a ji 4 


Synchronous Reduced Voltage High Voltage Control 


Solenoid 
Starter Starter Starter 


Center Starter 


Allen-Br adley Solenoid Motor Control 





A MESSAGE TO AMERICAN 


INDUSTRY «© ONE OF A_ SERIES 


RESULTS OF AN INTELLECTUAL REVOLUTION .. . 


“The Western Miracle” Continues... 
More Automatic Controls for Industry 


Within recent weeks three new monthly tech- 
nical magazines devoted to automatic control 
systems for industrial processes and machinery 
have offered the public their first issues. One of 
these is CONTROL ENGINEERING, a McGraw- 
Hill publication. 

What has caused this surge of interest in the 
design and application of automatic control sys- 
tems? What does it portend for the future of 
American industry? More important, what does 
it promise for the American standard of liv- 
ing, of which industry is and must be the 
servant? And what is the role of CONTROL 
ENGINEERING in this development? It is to 


those questions that this statement is addressed. 


A New Intellectual Revolution 


It is frequently asserted that we are now in 
the throes of a new industrial revolution. The 
revolution is described as the eliminating of 
wasteful applications of human labor to repeti- 
tive tasks through new technology which makes 
it possible to transfer those tasks to automati- 
cally controlled machinery. 

It is perhaps more accurate, however, to say 
that we are the beneficiaries of a new intellectual 
revolution in the application of science te indus- 
try. This new intellectual revolution points the 
way toward giant strides in the continuing proc- 


ess of taking dull and laborious work off the 
backs and minds of men and transferring it to 
machines operating in large batteries under 
automatic control. 

The practical engineering work required to 
convert this intellectual revolution into a full- 
scale industrial revolution, however, in large 
part still remains to be done. It is to this task 
that CONTROL ENGINEERING will be de- 
voted. Its role is that of bridging the gap, in 
engineering and economic terms, between the 
new conceptions of automatic control of indus- 
trial processes and their practical workaday 
application. These conceptions run the full 
gamut from systems of control for automatic 
factories making heavy industrial products to 
highly personalized systems of automatic con- 
trol to warn people when they are approaching 
the broiling point in sunning themselves at the 
beach or becoming too drowsy to drive their 
cars safely. 


Enter the ‘‘Feed-Back’’ System 


Enough work has been done to move these 
conceptions out of the realm of interesting 
dreams and into the realm of practical possibili- 
ties, and in some cases into the realm of practi- 
cal realities. Crucial parts of this work were 
done during World War II when weapons were 
successfully equipped with “feed-back” systems 








that automatically corrected mistakes made by 
the weapons in locating their targets. 

The principle of the “feed-back” system is as 
ancient as the personal monitor that tells us not 
to run into each other as we walk along the 
street. It feeds back to our locomotion machin- 
ery the warning of a collision ahead. But the 
application of the principle to weapon control 
and then to more general machinery control 
required superlatively imaginative and skillful 
scientific development. 

When a “feed-back” system that monitors an 
automatic process and keeps it lined up pre- 
cisely is teamed up with a computing machine, 
capable of making lightning calculations that 
control both what goes into the process and 
what is done with the product, the horizons of 
automatic control become broad indeed. But in 
large part they still remain horizons. A vast 
range of practical engineering work remains to 
be done to realize anything like the full potential 
of automatic control of industrial processes and 
machinery. 


More and Better Jobs 


There are those who view the surge of interest 
in automatic control with alarm. They conjure 
up a situation in which automatic processes will 
at once expand the ranks of the unemployed 
and reduce many of those still working in indus- 
try to the status of robots or automatons. 

A look at the record of the American economy 
—a record of amazing growth, steadily improv- 
ing job opportunities and a constantly rising 
standard of living — demolishes the basis for 
such fears. The introduction of new and more 
efficient industrial machinery and processes ob- 
viously cannot be accomplished without creating 
some disturbance for some individuals and 
some companies. But consistently the longer 
range effect of such local and temporary dis- 
turbance has been more jobs and better jobs for 
Americans. 

It is no accident that, while the proportion of 
industrial wage earners in our population is 
virtually the same as it was in 1920, the pro- 


portion of professional and salaried workers has 
doubled. The proportion of unskilled workers, 
furthermore, has dropped by half. This has been 
an essential part of a continuing process by 
which drudgery has been transferred to ma- 
chines while the workers who formerly did the 
drudgery have been graduated to jobs calling 
for greater competence and providing better pay. 


Higher Living Standard 


A British historian, H. J. Hancock, has re- 
ferred to this general process as “the Wesiern 
miracle” —that of providing an ever higher 
and higher standard of living for more and 
more Americans. The key element in this miracle 
has been more and more reliance on power- 
driven machines to get the day’s work done. 

In the nature of the extremely complicated 
apparatus involved, full development of sys- 
tems which have passed through the “think 
stage” into the status of practical possibilities 
will be a time-consuming process. It will also be 
a very exacting process, calling for a tremen- 
dous application of engineering skill and in- 
genuity. However, the engineers who are con- 
centrating on this difficult, workaday phase of 
the development of apparatus for automatic 
control will be inspired by the knowledge that 
they are making a crucial contribution to tech- 
nical progress which holds great promise of 
good for the American people. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuais to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 























New installations recently placed in 
operation at Lake Charles, include 
units for crude oil distillation, 
catalytic cracker See d preparation, 
Lhermofor catalytic cracking, gas 
recovery, catalytic polymerization, 
catalytic reformer feed preparation 
and aromatics extraction, 





GREATER CAPACITY- 
EFFICIENCY - ECONOMY FOR 





For Continental Oil Company, Stone & 
Webster Engineering Corporation designed and 








constructed seven types of process units and 
enlarged an existing alkylation unit at the 
Company’s Lake Charles, Louisiana, refinery. 

Continuous flow through several of the units 
minimizes the need for intermediate offsite 
storage facilities; and all units are closely 
integrated for high heat economy. 

These new units more than tripled the 
capacity of the refinery. 

Write or call us for detailed information as to 


how our engineering, design, construction, report 
and appraisal services may be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles 





I-R Ejector Jets automatically maintain desired BTU content of 
gas mixture for firing metallurgical furnaces 
at Fairless Works. 


ie pipes in this “organ” produce no music. Yet the 
steady roar of gases which they control is music to the 
ears of the utility men at U. S. Steel’s new Fairless Works. 
For this bank of fifteen I-R ejectors plays a major role in 
keeping the furnace fires burning at constant, high efficiency. 


The reheating and pit furnaces at Fairless normally burn 
coke oven gas. At times, however, there isn’t enough of 
it and natural gas must be introduced as fuel. If the natural 
gas were burned in its virgin state the burners would have 
to be readjusted every time, since coke oven gas has only 
half the BTU value of natural gas. That’s where the jets 
come in, They mix just enough air with the natural gas to 
give it the same heat flow factor as coke oven gas. The 


PUMPS * COMPRESSORS * GAS & DIESEL ENGINES * ROCK DRILLS 


natural gas is expanded through the nozzle of the jet, pick- 
ing up air through the suction. Gas flow is regulated auto- 
matically according to load requirements by cutting any of 
the fifteen jets into or out of the system. 


This is another example of how Ingersoll-Rand experience 
in the design and engineering of steam jet ejectors was 
able to solve a specific operating problem. The same time- 
saving, cost-saving service is available for your problems, 
too. Just call your nearest I-R representative or branch 


office. 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


* VACUUM EQUIPMENT + AIR & ELECTRIC TOOLS & HOISTS 





"Million Dollar Magic.” 


MEEPS THE FLAVOR JAN-DBANDY £ 


Mm-m-m-m! Delicious jams and jellies with that “just 
right” flavor. And Swenson engineering “magic” helps 
keep the flavor full and natural through the improved 
production of pectin for the food industry. 


Because pectin is highly sensitive to heat which de- 
creases gel strength and damages flavor, accurate time 
and temperature control is essential in the concen- 
tration of the pectin liquors. Swenson engineers, using 
the Swenson Long Tube Vertical Evaporator, devel- 


Proved, Engineering. for the, Proctss Industries 


SINCE 1889 
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oped a single pass cycle for each evaporator effect... 
reducing heat exposure time to a minimum, permit- 
ting the use of rapid, high temperature evaporation 
with complete safety. The result was improved lower 
cost pectin. 

Swenson’s “million-dollar magic” has helped many 
leading processors achieve better results and bigger 
profits. Next could be your product! Why not discuss 
it with a Swenson engineer now . . . write to: 


SWENSON EVAPORATOR COMPANY 
15669 Lathrop Avenue, Harvey, Illinois 


Evaporators Crystallizers Spray Dryers Filters 
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The Kerotest 7900 Packless Metering valve 
is designed for exacting control and regu- 
lation of gases and liquids at high and low tem- 
peratures. Rugged construction featuring a Stainless 


Steel needle type stem and a replaceable Monel 
seat make this an ideal valve for laboratory and 
industrial chemical plant installations. This Kerotest 
design permits vacuum service applications to 
50 microns absolute. Available in 4”, %”, and 
Y2” Female Pipe connections. 


a _* 
» 
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KEROTEST 


2523 LIBERTY AVENUE - PITTSBURGH 22, PA. 








How a good oil earns 
its salt! 


x Here’s a “salty” story about an oil with staying 

' power. When this 100 ton hydraulic press was to be 

installed by the Morton Salt Company in their 

: : Manistee, Michigan plant, officials outlined to a 
‘ Standard Oil lubrication specialist some of the rigid 
STA N 0 | [ specifications the required oil should have. The new 


press would operate under a heavy load five days 


a 





? a week, and since the original fill would be large — 
INDUSTRIAL Oil 22 barrels — it was important that the oil installed 
resist oxidation and remain in good condition for 

: long periods. 

The Standard man recommended Stanor Indus- 
trial Oil #25, a many-purpose oil having high 
stability and effective rust protection. In over seven 
years of hard service, the oil has never been 
changed! During this period, periodic tests of oil 
samples have shown that STanol1t, despite hard serv- 
ice and high oil-operating temperatures, has main- 
tained a lubricating quality comparable with a new oil, 





For information on how you can best use STANOIL 
in your plant, check with a specially trained and 
experienced Standard Oil lubrication specialist. He 
can help you save time and money. Call your nearest 
Standard office, or write to Standard Oil, Chicago. 





STANDARD 


STANDARD OIL COMPANY 


(Indiana) 


ELLIOTT three-stage ejector 
with a double purpose... 


1 To pull the vacuum required in processing a chemical product— 


To recover a valuable solvent used in the process, 
2 and return it for further use. 


For meeting the last requirement, this 
unit has surface-type intercondensers, 
as well as an aftercondenser which re- 
covers the solvent from the exhaust of 
the final stage. The set-up is enough out 
of the usual to call for the experienced 
skill of Elliott specialists in developing 
the unit in all its details, insuring thor- 
oughly satisfactory performance with 
maximum economy. As the photo shows, 
the assembly is neat and compact, re- 
quiring surprisingly little space for the 
work it does. Furthermore, as with all 
Elliott ejector installations, it can be 
installed almost anywhere with little 
consideration for the convenience of 
maintenance, since it has no moving 
parts and nothing to wear. 

Why not utilize the experience of Elliott 
vacuum engineers in your next prob- 
lem? Talking it over implies no obliga- 
tion. For general information, ask your 
local Elliott field engineer for a bulletin 
describing the ejector you need, or write 
Elliott Company, Industrial Process 
Division, Jeannette, Pa. 


G4-1 
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TURBINE-GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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Two Ways 


You Can Reduce Operating Costs 
on Rotary Kilns... 


Install an Air-Cooled Kiln End 


No improvement you can make can cut your 
costs so much! Operating records show that an 
Air-Cooled discharge end will pay for itself in 2 
to 3 years in refractory savings alone. 

An Air-Cooled end circulates cooling air 
around the outside of discharge end and on un- 
derside of nose brick. Your kiln end stays cool, 
round and rigid — no warpage or end distortion. 

You eliminate shutdowns required to replace 
end brick . . . gain valuable production time. 
Big fuel savings too — because Air-Cooled kiln 
end permits the use of a positive seal between 
firing hood and kiln. 


--- and an Air-Quenching Cooler 


Save on fuel costs! Save on installation costs! 
Save on power, maintenance and clinker grind- 
ing costs! 

Air-Quenching cooler captures hottest air 
from cooling clinker at feed end. Movable baf- 
fle in the housing directs this hot secondary air 
directly to kiln. Clinker is cooled by a direct 
up-blast of cooling air. Fuel costs are sharply 
reduced. 

Be sure to get your copy of new cooler bulle- 
tin, 07B7869. It shows how to figure how much 
an Air-Quenching cooler will save for you. Get 
it from the A-C representative in your area or 
write Allis‘Chalmers, Milwaukee 1, Wisconsin. 


A-4381 
ALLIS-CHALMERS 
Principal Cities in 
the U.S.A. Distributors “», 
Throughout the World. 


Kilns, Coolers, Dryers Hammermills Jow Crushers Gyratory Crushers Grinding Mills Vibrating Screens 
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announcing 


... @ change in name to keep in 
step with our continued expansion 
of facilities and services. 


5 


COOPER ALLOY 
FOUNDRY CO. 


pioneering producer of stainless 
steel products—castings, jet atr- 
craft engine rings, valves, fittings 
and accessories will henceforth be 
known as 


COOPER ALLOY 
CORPORATION 


For the past thirty years we have 
been in the forefront of develop- 
ments in the high alloy industry. 
New materials such as gall and cor- 
rosion resistant V2B; new methods 
such as shell molding and advanced 
techniques for producing jet engine 
rings; new products such as the 
patented Quikupl fitting; plus a 
long list of improvements in pat- 
ternmaking, coremaking, and gen- 
eral foundry methods, as well as 
leadership in the stainless steel 
valve and fittings field, have made 
it advisable to change our name and 
to provide individual identity for 
each of the following divisions: 


Foundry Products Division 


Stainless steel sand, shell mold and centrifugal castings 


Vaive & Fitting Division 


Stainless steel valves, fittings, and accessories 


Aircraft Products Division 


Stainless steel rings for military aircraft 


Stainiess Engineering and 
Machine Works Division 


Preduction machining of stainless steel components 


COOPER ALLOW 


CORPORATION «+ HILLSIDE, N.J. 





Ansul 


is the only dry chemical 
fire extinguisher backed 
by a five year warranty! 


Training for your personnel at your Cusfomer training school at Marinette 
plant by Ansul specialists. 


Here is proof of Ansul’s superiority . . . a five 
year equipment warranty, the only one of its 
kind in the fire control industry. 

For the buyer of fire equipment this important 
warranty means many extra years of trouble- 
free protection plus freedom from costly and 
frequent maintenance checks and repairs. 

The special design and construction fea- 
tures that make this warranty possible provide 
not only dependable protection but also fast, 


effective fire control. Ansul’s weather-tight con- 
struction keeps out moisture and resists 
corrosion. Patented nozzles deliver the right 
kind of stream for your fire protection prob- 
lem. The sealed pressure cartridge puts Ansul’s 
“Plus Fifty” dry chemical to work imme- 
diately—no delay or lag. And finally rugged 
construction makes it possible for Ansul 
equipment to give peak performance under 
the toughest operating conditions. 


HERE IS THE BIG TRAINING AND SERVICE PLUS OFFERED ONLY BY ANSUL! 
Available without cost to all Ansul users. 


for your key safety personnel, 


ares 


Visual aids on fire control for your in-plant survey to scientifically deter- 
safety meetings and other training. 


} 


Call the Ansul Man! 














CHEMICAI 
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Get in touch with your local 
Ansul man through the “ yel- 
low pages” or write ANSUL 
CHEMICAL COMPANY, Fire 
Equipment Div., Dept. F-113, 
Marinette, Wisconsin. 





mine your fire protection needs, 


one pressure pilot 
that has everything 
the new K & M MODEL 54 


Make your own comparison. In compact, self-con- 
tained design . . . in flexibility of control action, the 
new Model 54 Pressure Pilot is a long step ahead of 
the field. 

No separate indicating gauge is necessary . . . con- 
trolled pressure is clearly readable on a 634” scale on 
which a red pointer shows the control point setting. 


No complicated adjustments or linkage changes . . . 
0 to 100% throttling range or differential gap adjust- 
ment means simply turning a dial. Only a screw 
driver is needed to change from direct to reverse ac- 
tion, throttling to snap-action differential gap control. 


diaphragm control valves and regulators 


Since 1879 


COMPARE PRESSURE PILOT FEATURES 
PILOT C= PILOT OD 





"Features = K&M PILOT PILOT B 





Controlled Pressure 
Indication YES NO NO NO 


Calibrated Setting NO NO NO 
Relay Operation YES YES NO NO 
All Metal Construction YES YES YES 
YES : NO NO 

NO YES 


Orifice Cleaner 


Feedback 





And, to clean the sapphire feed orifice, no disassem- 
bly is required . . . simply press a button, that’s all. 


Add to these features greater stability achieved 
through a diaphragm feedback and a trouble-free all- 
metal relay. All these features contributing to con- 
trol performance and simplified operation are avail- 
able without extra cost in the new K & M Model 54 


Pressure Pilot. Write for information today. 


64 Genung Street 
Middletown, New York 
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PROCESS TYPE AND TRANSFER TYPE AVAILAB 


CHARACTERISTICS + FLEXIBLE IN INSTALLA 
SPACE SAVING—COST SAVING—EXCELLEN 
PROCESS TYPE AND TRANSFER TYPE AVAI 
CHARACTERISTICS * FLEXIBLE IN INSTALLA 
SPACE SAVING—COST SAVING ; 
PROCESS TYPE AND TRANSFER 
CHARACTERISTICS « FL 

SPACE SAVING—COST 

PROCESS TYPE AND TR 

CHARACTERISTICS * 


AVING—COST SAVING—EXCELLENT NESH 
5 TYPE AND TRANSFER TYPE AVAILABLE 
RISTICS * FLEXIBLE IN INSTALLATIO 


G—COST SAY} LENT NPS 


G—ce 
PE AND 


SPACE SAVING—COS RISTICS * FLEX! 4 
PROCESS TYP, ri. COgr SAV. | We 
ARACTER F a A a 
TIC 


CAN TYPE ee es 


THE PEERLESS 


HYDRO-LINE 


UTS a |= HYDRO-LINE 


SO) Available in Two Types—FOR CAPACITIES TO | 3000 gpm 


HEADS TO | 1000 feet 


APPLICATION to CHEMICAL PROCESSING, ons | acai il a 
REFINING TECHNIQUES, CONDENSATE Groom turbine : 
SERVICE, AND LINE BOOSTER SERVICE 


Bey 
steam turbine. NUNN A 


TEMPERATURES | Up to 400’ F, 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories at: Los Angeles, Calif., and Indianapolis, Ind. 
Offices: New York; Atlanta; Chicago; St. Louis; Indiana. 
polis; Phoenix; Fresno; Los Angeles; Dallas, Plainview 
and Lubbock, Texas; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory. 


NEW DESIGNS PROVIDE BOTH 
A PROCESS TYPE AND A TRANSFER TYPE 


The process type vertical Hydro-Line pump, especially 
suited to refining and process pumping offers the follow- 
ing features—1) API-ASME code welding; 2) especially 
designed containers for either mechanical shaft seals or 
packing; 3) availability of head and barrel flanges up to 
300 Ibs. or more; 4) extra heavy wall thicknesses for max- 
imum stability and high safety factor; 5) elliptical barrel 
bottom design for optimum fluid entrance conditions. 
The transfer type Hydro-Line pump is of a similar design 
to the process type differing in materials of construction NAME 
required for less rigorous service. Both types are ex- 

tremely flexible in installation, are easy to inspect, service ADORESS 
and maintain—can be designed for operation on any avail- _ 

able system NPSH. Write for new Bulletin No B-1700. sown 


PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send me o copy of Peerless Hydro-Line Pump Bulletin No. B-1700. 
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6 WHO SAID THERE’s NoTHING NEW in 


ere CENTRIFUGAL PUMPS 


FEATURE 












































Years ahead! A VERTICAL split case pump with balanced 

loading of impeller and bearings...capable of handling 

SERIES 1510 loads far in excess of those produced by any pump and 

TYPE B motor combination! Easily serviced without breaking pipe 
CENTRIFUGAL PUMP connections! 


Solid-type Volute with Support Leak-proof Mechanical Seal. Anti-Friction Roller Bearings. 
Foot. Can be left in pipe line when > ¢ Features the exclusive, harder-than- Timken Bearings handle thrust and 
servicing pump—tugged construc- lass B&G ““Remite’’ insert. This radial loads for smoother, quieter, 


tion absorbs piping strains. a : Ties bac fons ear more efficient operation. 


Removable Bearing Frame. Com- an amazing record for failure-proof Oil Lubrication. No messy, unde- 
+r plete bearing frame, including seal performance. og pendable grease cups—circulating 
and impeller, can be removed Hydraulically Balanced Impeller. oil lubrication assures positive 
without disturbing piping or motor Balancing chamber and pressure protection to bearings. Oil level 
leads. The bearing frame is replace- relief holes in the impeller reduce indicator ,ermits visual check. 
able and interchangeable on all sizes. thrust to a minimum, lengthening 
pump life. 


gery (= BELL & GOSSETT 


| cee yA we Y 
AND CAPACITY 0) 6 Dept. DP-14, Morton Grove, Illinois 


DATA Canadian Licensee: $. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto, Canada 
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wuy it pays To BUY GALVANIZED SHEETS rrom us 





You get the best adhesion of zinc to steel 


e@ USS Galvanized Steel Sheets are 
noted for their unusually tight pro- 
tective coating of zinc that effectively 
resists cracking and flaking under 
tough fabricating operations—bend- 
ing, rolling, cutting, stamping, solder- 
ing. This means a faster, better fabri- 
cating job. And these sheets are con- 
sistently uniform in ductility, flat- 
ness and surface finish. 

USS Galvanized Sheets — as well 
as all the steel sheets and strip that 
we sell—are the well-known, always 
reliable products of United States 
Steel . . . the world’s foremost manu- 
facturer of fine steels. 

Whatever your requirements for 


— eliminating waste in fabrication 


sheets or strip, of any type, it will 
pay to call U.S. Steel Supply. You 
will get fast delivery of exactly what 
you need from our complete stocks. 
In addition, we are staffed to give 
qualified technical asistance in help- 
ing you solve difficult application 
problems. And, for cutting or shear- 
ing your sheets to size, our modern 
equipment means closer tolerances, 
less scrap loss. 

In addition to USS Galvanized 
Steel Sheets, call us for: hot rolled, 
cold rolled, Vitrenamel, galvan- 
nealed, paint bond, corrugated, and 
long terne sheets, and hot rolled and 
cold rolled strip. 


U.S. STEEL SUPPLY 


DIVISION 


Warehouses and Sales Offices 
208 So. La Salle St., Chicago 4, Ill. Coast to Coast 


General Offices 
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TRIPLE 
ey CURITY 
What you want 


When you want it 
At the right price 





ONAP*ON 


SIZES? 
Large 01 amalll, we have them ALL! 


Good news! G-B Snap*On Pipe Insulation is now available in a complete range of 


sizes and thicknesses for piping from %” to 24” in diameter. It is also available plain 
or with factory-applied vapor barrier facing. Now you can insulate hot and cold pipe 
of all sizes with this unique one-piece insulation molded of feather-light glass fibers! 


“One-piece”. . .“feather-light”—just picture what these characteristics mean in savings. 
They mean that one man can easily carry complete sections to the job . . . quickly snap 
them over pipe . . . quickly secu-e them with staples . . . easily paint or finish them 
as desired. 

And due to the outstanding thermal efficiency of G-B Snap*On (K factor of .23 at 
100° F. mean) you enjoy an important “second saving.” For any given wall thickness, 
G-B Snap*On prevents more heat or cold loss than any pipe insulation on the market. 
Or to look at it another way, now you can use pipe insulation of thinner wall dimen- 
sions than you ordinarily use—and still achieve, or improve, thermal efficiency. 


Seeing is believing—write today for samples and new 8-page brochure with complete 
descriptive and technical data. 


GUSTIN-BACON MANUFACTURING CO. 
252 W. 10th STREET KANSAS CITY, MISSOURI 
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SAVE 3 WAYS 
With Stainless Steel Containers 


You save 3 ways by shipping chemicals in stainless steel — turers who use Armco Stainless Steels, just fill out the 
containers. First, there isn’t the chance of loss bydamage = attached coupon and mail it to us. 

in shipment that there is with breakable carboys. The 
danger of breakage is all but eliminated. 

Then, delivered cost per pound or gallon of your chem- 
icals is less because stainless containers are relatively 
light. Finally there is a big saving in lumber, carpenter's 
time and general loading costs because stainless con- 
tainers can be loaded in freight cars with a minimum 
of bracing. 

Stainless steel shipping containers are obtainable in a 
wide range of capacities and in stainless analyses to suit 
requirements. For a listing of chemicals shipped and 
handled in stainless, and names of container manufac- 


ARMCO STEEL CORPORATION 
4754 Curtis Street, Middletown, Ohio 


{] Tell me where | can obtain Armco Stainless Steel containers 
(] Send mea listing of chemicals shipped in stainless containers 
NAME 
FIRM 


STREET 


Fe ge a eee eee 
RENE ape OE. eee 


ARMCO STEEL CORPORATION RMCd 


4754 Curtis Street, Middletown, Ohio We 
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(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 

all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 
ferrules need only be removed successively for 

the cleaning brush or tool whereby the tubes receive 
additional water which sluices away the 

dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 
Municipal plant cool water for diesel 


engines and a lubricating oil cooler Bulletin HE-7 describes typical installa- 
tions of Vogt Film Type exchangers and 


BOTTOM: Jacket Water Coolers serving is available upon request: 


engines of 7, HP in the compression 
plant of a Warters Oil Refinery. 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branth Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 
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Here's motor superiority 


you can see 


HE TWO EXTRA BOLTs in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor... 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 
At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 
Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


It takes 6 bolts 


not just 4 
a to give full bearing 


protection 


ALLIS-CHALMERS -NORWOOD WKS 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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RELIANCE 


ALL-ELECTRIC ADJUSTABLE-SPEED DRIVE 


provides Automatic Load Control 
for safe, high-speed pulp grinding 


This pulp grinder operates at high speed for maximum pulp pro- 
duction without any worry about overloading. The team made 
up of Reliance V*S Drives and electronic regulators protects the 
grinder from overload yet keeps pulp production at the highest 
safe level. 


Fully automatic regulation controls the production of pulp with- 
in the limits of the grinder. The Reliance V*S Drive slows down 
the feed ring before overloading occurs, yet acceleration is fast 
and smooth when the grinder is ready for more logs. 


The advantages of Reliance motors, adjustable-speed drives, con- 
trols and regulators, and applied engineering are quickly avail- 
able to users and manufacturers of machinery. For more infor- 
mation, write for Bulletin D-2311 or contact your nearest Reliance 
Sales Office. D-1483-A 


RELIANCE TNGINEERING CO. 


1063 Ivanhoe Road, Cleveland 10, Ohio Sales Representatives in Principal Cities 
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/ METALLIC-BACKED neoprene 
/ P’ seals are used in this famous bearing—and they 


are engineered to stay put. They won't blow. 


Th Sz / Wo ¢ Fh J Your lubricant stays in; dust and dirt stay out; 
C Ca, Ont. OW, the result is years of trouble-free performance. 
oo The “SC” Bearing is a service-proved mem- 
ber of the Dodge 30,000 hour line. Modern styl- 
ing. Rugged one-piece cast-iron housing. Long 
inner race. Radial and thrust load capacity. Fully 
self aligning. WRITE for complete information on 
the “SC” Bearing in the Dodge catalog. 


DODGE TYPE “SC” 
BALL BEARING 
PILLOW BLOCK 


Precision built bearing for small shafts 
and moderate loads. Pillow blocks, 
flange bearings and hanger bearings 
available from distributors’ stocks in 
shaft sizes ranging from 3/4” to 2-7/16”. 


. DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, 
your local Dodge Distributor. Fac- 


SS 
tory trained, he can give you valu- f : of Mishawaka, Ind. 


able assistance on new, cost saving 
methods. Look for his name under 


Power Yssnemissicn Equipment’ FIRST IN POWER TRANSMISSION MACHINERY 


in your classified telephone book. 
("NAME PEaPES'O) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO 22, ILLING S 
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More Accurate 
Sizing Of Ground 
And Pulverized 

Materials | 








e Most efficient mechanical air separator ever 

developed for classifying ground and pulverized materials, 

or for removing fines from dry ground materials before classifying. 

@ Product quality is vastly improved and output considerably increased 
when operated in closed circuit with virtually any type of mill. 

@ Will handle with equal efficiency a complete range of 
products—mineral, chemical and vegetable—from the hardest, 

most dense limestone and ore to the softest, fluffiest starches and flours. 
@ Permits coarser settirigs in grinding equipment thus lengthening 
equipment life by reducing wear on all moving parts. Power 
consumption is much lower, 

@ Extra heavy construction. Equipped with anti-friction bearings 
encased in dust-proof and moisture-proof housings. All casings are of 
heavy steel plate construction. Operation is dustless and repair 

cost is practically nii, since there are no fine sieves to wear out and 

the heavy construction insures long life. 


9 Standerd sizes, 2’ to 18-foot diameters — Capacities from 500 Ibs. to 75 tons hourly 


ee Write For Detads Aud Descrive Your Operation 
18-Feet Williems RC Sepereter WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


being tested 
«1 plent before shipment. 2706 NORTH NINTH e ST. LOUIS 6, MO. 


& 


SRINDER: 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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can you match this 
with any one machine? 


eye ‘ 
Ability to dig The Allis-Chalmers HD- 


5G Tractor Shovel is not merely a 
loader. It is a powerful excavator. It can dig into 
clay, break up and load hard-packed bulk chemicals. 
Bucket teeth and rear-mounted hydraulic ripper at- 
tachments are available to speed tough excavating 
jobs. 


one 
Ability to load fast with its big 13- 
cu-yd bucket — and the power to 
crowd it full the HD-5G keeps loading and stock- 
piling jobs moving at peak production. Two-yard 
light materials bucket is available for snow, coal, 
and other light materials. 


oye 
Ability to maneuver —in close quarters. 


It takes a crawler tractor to utilize 
such power and capacity in such a small space. The 
HD-5G pivots around within its own track length. 
Special high-speed reverse adds further to output on 
short-cycle jobs. 


Abi lity to handle any load 4 wide 


variety of front-end attachments may 
be quickly interchanged with the standard bucket. 
Included are Lift Fork for packaged and palletized 
loads, Bulldozer for stripping and stockpiling, Crane 
Hooks for machinery and other heavy, solid objects, 
special Rock Buckets and Rock Forks. Drawbar is 
always available for heavy hauling jobs. 


Abil ity to work anywhere any time 


The HD-5G has stability to work 
safely over rutted or uneven ground .. . traction and 
flotation to travel through snow, mud, sand where 
rubber-tired equipment cannot operate. It is the 
ideal machine both for materials handling and yard 
maintenance jobs. 


Write for literature or ask your Allis-Chalmers dealer 
to tell you more about the versatility and flexibility 
of the HD-5G. Let him show you how its ability 
to switch from job to job — and to do each one well 

can save you time, labor and specialized equipment. 


- ALLIS-CHALMERS 


RACTOR DIVISION - 





MILWAUKEE 1, U.S.A. 





int Gin tes teintaty.aiitede votends heat Weinter, dows piodedtek en none Dera eats production — 


Mi 


blades are used. 


film has been completely removed by Buflovak-Dopp Scrapers. 


Buflovak-Dopp Kettles with scraping agitator 


speed production... make a better product...save money 


TRAN ART RAY 


SOFLOFRE fegir mia 


Write for your copy 
of Catalog 356-R, 
which contains much 
useful information 
about processing 


kettles. 


The effectiveness of Buflovak-Dopp 
Scrapers, used in Buflovak-Dopp Kettles, 
is clearly indicated in the photographs. 
The results are savings up to 80% in 
production time on some products .. . 
attractive profit-building savings when 
processing any material. 

Clean heating surfaces accelerate heat 
transfer and are therefore most important 
for efficient processing. For example, a 
stagnant film of paraffin only a hundredth 
of an inch thick has the same heat retarding 
action as a wall of cast iron 180 times 
thicker. 

When pasty materials are being cooled, 
Buflovak-Dopp Scrapers constantly remove 
the stagnant material from the kettle wall 

. and move it to the center of the mass 
in the kettle for uniform mixing. The result 


is a uniform, good quality finished product. 

When processing heat-sensitive materials, 
these continuous action scrapers protect 
the good quality of the product by pre- 
venting material from burning on the heat- 
ing surface. 

But these are only two typical examples 
of the effectiveness of Buflovak-Dopp Ket- 
tles equipped with Buflovak-Dopp Scrapers. 
To get the type of kettle and scraper that 
will meet your needs, the safest procedure 
is to process a quantity of the product and 
observe the results. The Pilot Plant in our 
Research and Testing Laboratory provides 
facilities for you to run such tests. 

With this basic information, kettles can 
then be designed and built to most eco- 
nomically and profitably fulfill your specific 
processing requirements. 


BUFLOVAK EQUIPMENT DIVISION 
BLAW-KNOX COMPANY 
1551 Fillmore Avenue, Buffalo 11, New York 





BUFLOVAK PRODUCTS: evaporators @ dryers (atmospheric and vacuum) ¢ solvent recovery and distillation 
equipment ¢ chemical plant equipment e food processing equipment e kettles © fabricated processing equip- 
ment e vulcanizers ... plus a complete Pilot Plant for pre-testing processes and products. 


» 
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NEW. ._:_ AO 


Respiratory Protection 


SUPER MICRO-TOXISOL 


FILTER RSZ 


Protects Against Dusts, Mists, 


Fumes, Significantly More 


Toxic than Lead — including 


RADIOACTIVE PARTICULATE MATTER! 


99.99% Filtering 

Efficiency against 
particles 0.3 
micron in size! 


With R57 Filters, an AO 

R5057 Respirator pro- 

tects against 0.3 micron 
particles with a filtering efficiency greater than 99.99%. Particles 
of this size are the most difficult to filter because the effect of 
the various forces of deposition are minimum at this size. In 
the R5057 Respirator there are over 90 square inches of filter- 
ing area, providing both a low resistance to inhalation and a 
long service life. 

This respirator protects against ail toxic air-borne particulate 
matter significantly more toxic than lead, including radioactive 
dusts, mists, fumes, and most types of bacteria. With this filter, 
protection against aerosols containing compounds of beryl- 
lium, selenium, arSenic, thallium, uranium, cadmium, radium, 
palladium, thorium, phosphorus, and chromium is assured. 

AO’s R5000 Respirator Series includes 9 
interchangeable combinations which offer 
protection against many different hazards: 


Your nearest American Optical 
Sofety Products Representative 
can supply you 


1. With R50 filters — protection against all dusts (not significantly more 
toxic than lead) (Bureau of Mines Approval 2156). 

2. With RSOA prefilters and R50 filters — protection against pneumoconi- 
osis-producing mists, chromic acid mists, and all dusts (not significantly 
more toxic than lead) (Bureau of Mines Approval 2156). 

3. With R51 cartridges — protection against organic vapors and gases 
(Bureau of Mines Approval 2304). 

4. With R52 cartridges — protection against acid gases. 

5. With R53 cartridges — protection against organic vapors and gases, 
and acid gases. 

6. WithR54cartridges—protection against ammonia and other alkali gases. 
7. With RSS cartridges — protection against all dusts (not significantly 
more toxic than lead) and organic vapors and gases. (Bureau of Mines 
Approval 2305). 

8. With R56 filters — protection against fumes (not significantly more 
toxic than lead). (Bureau of Mines Approval 2163). 

9. With R57 filters — protection against all toxic air-borne particulate 
matter in the form of dusts, mists, or fumes. There's no better protection. 


Keep your workers 
in the Safety Zone 
with American Opti- 
cal Safety Equipment 


SOUTHBRIDGE, MASSACHUSETTS * BRANCHES IN PRINCIPAL CITIES 
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steam costs cut 96% 


os BLATECOILS 


cure coil-itis * 


Old Colony Tar Company cut their steam costs 96% and 
saved a full week heat-up time per removal by replacing 
pipe coils with Platecoils in their tar storage tanks. It 
took a week for the pipe coils to heat a 250,000 gallon 
tank to pumping temperature . . . now, with the Plate- 
coils, there is no heat-up time required. It cost $100.00 
per removal for steam . . . now steam costs have been cut 
to $4.00 per removal, and $96.00 is saved. This installa- 
tion is described in detail in Bulletin P61 shown below. 


PLATECOILG replace pipe coils 
for 50% of the cost 


% Coil-itis is the constant — of wet processing tanks 


for pipe coil troubles. It can be cure —_ by replacing pipe 
coils with Platecoils. Immediately, you will notice the differ- 
ence as Platecoils put new life and profits into your heat trans- 
fer processes. They heat or cool 50% faster and take 50% less 
space in the tank. They save as much as 50% in initial cost and 
50% in maintenance costs in addition to overcoming the limita- woes Sor 
tions and operating difficulties of old fashioned and outmoded coils are replacing pipe coils at a 
savings throughout industry. 


ipe coils. 
pipe Send today for your copy. 


Bulletin P61 shows bow Plate- 


Platecoil Division, TRANTER MANUFACTURING, inc., Lansing 4, Michigan 
For fast shipment see your local distributor 
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What do you want in the 
welded stainless tubing 
you use? 





& ‘ 

Perhaps your biggest headache is corrosion. Maybe it’s oxidation, or 
contamination, workability, or some combination of these. Whatever it 
is, the solution lies in getting the right welded stainless tubing for your 
particular operation. 

With B&W welded stainless tubing you can be sure you are getting not 
only the right grade of stainless steel but also tubing with the properties 
you desire for easy fabrication and long service life. 


Put your stainless tubing problems up to Mr. Tubes, your link to B&W, 
who represents the B&W Headquarters Technical Staff, Regional Sales 
Offices, and a cross-country network of experienced tubing distributors. 
You can have confidence in his suggestions, based on broad and intimate 
experience with stainless applications, to help you make the right choice 
for your requirements. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.— Seamiess Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Stee! Tubing TA-4033 (SWP} 
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Kffuent-to-charge 


Sweco exchangers 


can take a beating 


It’s a tough assignment for a heat exchanger to transfer 
nearly 225,000,000 sru over a temperature range of 
800°. A sweco exchanger train, consisting of 12 shells, 
is doing it in the new Thermofor Catalytic Reformer 
(TcR)atGeneral Petroleum Corporation's Torrance refinery. 

To withstand the wide variation in temperatures in 
the first stage of heat transfer, sweco engineered and 
fabricated exchangers of special high-temperature 
chrome steel... using welding rod producing metal of 
identical analysis to the parent metal. This required pre- 
cise pre-heat and post-heat treatment of the entire unit 
during the welding operation. 

Fine shop equipment—years of experience in fabri- 
cating steel and special alloys—personal follow-through 
to meet customers’ exact requirements and time sched- 
ules—all combine to make sweco a dependable source 
for engineering and manufacturing process equipment, 
no matter how tough the assignment. 


ptt 
SWECO 


Rugged pair is wrapped up 
Reactor effluent, rich in free 
hydrogen, is fed into these two 
SWECO exchangers at over 

900° F, under pressure of 175 
psig. Recycle gas is fed at 
around 40°F; increases more 
than 650 degrees in the 
exchange. These sweco units 
are of chrome steel, welded with 
special rod material to prevent 
failure under such severe 
service. 


Steam generator and 
Naphtha feed 


Steam is generated in two of 
these swEeco exchangers; in the 
other four, the naphtha charge 
to the reactor picks up more 
than 400 degrees of heat from 
the effluent. 


Sweco condensers 
finish the job 


Final stage in the heat-transfer 
is accomplished in this bank 

of four swEco condensing units. 
(The effluent loses a total of 
nearly 800 degrees in passing 
through the sweco exchangers 
in these illustrations. ) 


Send for bulletin showing 
standard sweco exchangers... 


and giving details of our engineering 
and manufacturing services. 


GET A SWECO PROPOSAL ON YOUR NEXT JOB 


Southwestern Engineering Corporation 


Engineers and Constructors 
. . » Manufacturers 
Serving the process industries 


4800 Santa Fe Avenue 

Los Angeles 58, Calif. Dept. CE-104 
JEfferson 7131 

Cable Address; swECOLA 


SWECO PRODUCTS 
Heat Exchangers 
Custom fabrication of 
all types of steel and 
special alloy vessels for 
the process industries. 


Screen Separators. 
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AIR SEAL TYPE STUFFING BOX 





LANTERN RING 


BARIUM BRONZE 
SELF LUBRICATING 
BOWL HEAD BUSHING 


OPTIONAL LUBRICATION 
FLUSH LINE 


4 LB. AIR CONNECTION 


BRONZE BEARINGS 


FOR REPLACING PACKING 


DAY means longer life span 


DAY Imperial, Mixer 
installed at 
Woodall Industries, 
Detroit, Mich. 


“ Built for heavy duty, engineered for precision . . . 
this combination makes DAY’s Imperial Mixer extra long- 
lasting and serviceable. It has been re-engineered with 
major advances in design, assuring fast, thorough disper- 
sion mixing of heavy plastics and colors in paints and 
inks, as well as sludge reclamation in paints and enamels. 


Shown at left is one of the Imperial Mixer’s most valu- 
able features . . . the Air Seal Type Stuffing Box. Pneu- 
matic pressure at 4-10 lbs. protects your product against 
contamination by lubricants and guards bearings from 
damage by abrasive mixtures. CO, may be substituted for 


air. For details, call your nearest J. H. Day field engineer 
or write for Bulletin 600. 


/ v4 tae 
Whitt YOU buy D AY you buy dependably 
/ / / 


THE J. H. DAY COMPANY 
1847 HARRISON AVEMEE « CINCINBATE 22, OnIO 
PRODUCERS OF QUALITY EQUIPMENT FOR BAKING @ PAINT & VARNISH @ CHEMICAL 
FOOD @ CANDY @© RUBBER @ CERAMICS © PHARMACEUTICALS @ COSMETICS @ SOAP 


PAPER & PULP @ MILK PRODUCTS © EXPLOSIVES @ SUGAR @ OTHER MAJOR INDUSTRIES 


& 





ELECTRIC POWER DRIVES 
ENGINEERED TO YOUR REQUIREMENTS 


” Goa the: 


VARIABLE SPEED 





UN aaa 


° \: ’ KS "rh Mt 
CF 


— } 


SLO-SPEED s 







CONSTANT NORMAL SPEED 





SPEED-TROL 


ELECTRIC 
MOTORS 


Plants: New York City 51 * Von Wert, Ohio « Los Angeles 22 * Hamilton, Canada * Santiago, Chile 





Offices and distributors in all principal cities 
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a” not enough to keep up with the times. Your original uranium gaseous diffusion plants 
success today depends upon keeping ahead of extensive plutonium production facilities 
competition. biological laboratories for the government 

At VITRO the desk calendars may read 1954, two large plants for nerve gas production 

but the mental calendars are turned to 1959 armament evaluation facilities for the Air Force 
many other intricate processing facilities for 


By consistently looking ahead VITRO utilizes the 
industry and government 


most advanced science and technology to anticipate 
the problems that industry will face in the future. ; : 


3 3 


VITRO’s major engineering accomplishments have 
all been well in advance of their time: 


VITRO’s eye-to-the-future is effective in many 
fields of the Atomic Age — metallurgy, nucleonics, 
chemistry, electronics, refining and processing — all 
* the country’s largest titanium facilities vital to the industrial requirements of the years ahead. 


VITRO makes tomorrow’s technology available today! 


CORPORATION of AMERICA 
261 Madison Avenue, New York 16, New York 


DIVISIONS 


VITRO MANUFACTURING COMPANY: makes ceramic colors and pigments and related chemical products 

VITRO URANIUM COMPANY processes uranium ores on the Colorado Plateau for the Atomic Energy Commission 

VITRO RARE METALS COMPANY refines and recovers rare metals and processes uranium materials 

VITRO LABORATORIES conducts chemical and physical research and develops processes and systems ke 
VITRO ENGINEERING DIVISION designs and engineers processing and technical facilities and manages construction @ . 
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SIMPLIFIED, 


IMPROVED method 


of producing plastic materials in granular form 


In this production setup, consisting of a Ban- 


bury* 


mixer installed over an extruder, the 


material mixed in the Banbury drops directly 
into the extruder. It is then discharged in ribbon 


BANBURY MIXER 





a 
2) 
sO 

















SPRAYS 








: Th 





form on to a cooling conveyor and carried to 
a granulator. 


COOLING CONVEYOR 
SULaanaat’’ dibninneibipianciasitiaa ceaelale 








3 














Farrel - Birmingham 
extruders can be 
built for any, ca- 
pacity and provide 
the ideal answer to 
full utilization of 
maximum Banbury 
output. 


Banbury* mixers, widely used in the pro- 
duction of plastics, produce uniformly mixed 
stocks. They are made in a range of standard 
sizes to suit any capacity requirements. 


The highly efficient processing system blueprinted here, 
has been installed by a number of large chemical com- 
panies to process plastics in preparation for granulation. 


Operation is from a central control panel, and a con- 
tinuous, even flow of production is maintained at all 
times by automatic cycle control of the Banbury* mixer, 
with extruder feed regulated to suit the cycle. The 
material is mixed and blended in the Banbury, and then 
delivered in chunk form to the extruder, where the 
stock is further worked by screw action under close 
temperature control. An air-operated ram in the hopper 
automatically provides constant feed to the screw. A 
continuous strip is extruded from the die head through 


‘Ctemingham 
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a water bath to a conveyor, where the material is further 
cooled on its way to the granulator. 


Another application for this production setup is for 
the reclaiming of vinyl scrap. The scrap is mixed and 
blended in the Banbury, then discharged into the ex- 
truder, where it is strained and extruded in strip form 
for subsequent cooling and granulation. 


Send for further information. 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONNECTICUT 
Plants: Arnsonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: oe Py Buffalo, New York, Akron, Chicago 
Los Angeles, Houston 


*Trade-mark 
FB-941 





VULCAN ROTARY DRYERS 
Designed for 
Universal Atlas Reconstruction Program 


VULCAN ROTARY DRYERS are included ‘¢engingering staff is highly competent and 


in the new equipment being installed for 
Universal Atlas Cement Company in 
Universal, Pa. These VULCAN dryers are 
one of the many designed by Vulcan for 
the wide variety of conditions under which 
materials must be dried. 


The units shown above are air heated to 
1200 degrees F. and dry limestone and slag 
at the rate of 2,625 tons daily at the 
Universal Atlas raw material processing mill. 
Each dryer is 80 feet long and 8 feet 
in diameter. 


Every detail of every VULCAN Rotary 
Dryer is designed and built to give maximum 
performance with a minimum of mainte- 
nance. When you build or re-build—before 
specifying dryers or kilns—contact VULCAN 
of WILKES-BARRE. Vulcan’s manufactur- 
ing facilities are of the latest and their 


fully‘#taffed to design complete installations. 
Let VULCAN, their engineering staff and 
their 105 years of experience, work for you. 
Estimates . . . constructive suggestions... 
and preliminary drawings will be furnished, 
as far as possible, without obligation. Or, 
write for fully illustrated Bulletin A-442 on 
Rotary Kilns, Coolers, Dryers, Retorts, 
and other dependable processing equip- 
ment... Now. 


Any information on items listed below 
will be sent to you immediately: 


Rotary Kilns, Coolers and 
Dryers 


Rotary Retorts, Calciners, Etc. 
Improved Vertical Lime Kilns 


Automatic Quick-Lime 
Hydrators 


Briquetting Equipment 
Open-Hearth Steel Castings 


Heavy Duty Electric Hoists 
Self-Contained Electric Hoists 
Cast-Steel Sheaves and Gears 
Diesel Locomotives 

Electric Locomotives and Larrys 
Steel Plate Fabrications 
Hydraulic Presses 


VULCAN IRON WORKS 


WILKES-BARRE, PA., U.S.A. 
ESTABLISHED 1849 


CABLE ADDRESS 
“WULWORKS WILKESBARRE” 


NEW YORK OFFICE 
50 CHURCH ST., N.Y., N.Y. 
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Synthetic Fabrics and Yarns 


y 


Paint, Varnish an i Lacquer 


Motor Oil and Gasoline (Additives) 


To sell America’s most demanding buyers... specify 


fora 
complete line 
of high quality 


SURFACE COATING 


petroleum chemicals PETROHOL 91 


PETROLEUM 


PARANOX 
PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methy! Ethy!] Ketone 
Dewaxing Aid 
Ethyl Ether 
Isopropy! Ether 
Reference Fuels 


CHEMICAL ENGINEERING—October 1954 


PETROHOL 95 
PETROHOL 99 
JAYSOL 

Secondary Buty! Alcohol 
Secondary Butyl Acetate 
Isopropy! Acetate 
Acetone 

Methy! Ethyl Ketone 
Ethyl Ether 

Isopropyl Ether 
Dicyclopentadiene 
Napththeniec Acids 
Iso-Octyl Alcohol 

Decy! Aicohol 

Denatured Ethyl! Alcohol 


CHEMICAL 


PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
JAYSOL 

Iso-Octyl Alcohol 
Decy!] Alcohol 
Denatured Ethyl Alcohol 
Tridecy] Alcohol 
Dicyclopentadiene 
Isoprene 

Butadiene 

Ethyl Ether 
Isopropyl Ether 
Tetrapropylene 
Tripropylene 
Aromatic Tars 
Benzene 

Acetone 

Methyl Ethyl Ketone 


34 successful years of leadership in serving industry 


Meet America’s most important consumer. The woman 
whose judgment mekes or breaks a sale in more and more 
fields today. She buys the look, wear, work and performance 
of a product... she demands proved results. 


That’s why it pays to back your product with the research, 
experience, know-how and proved results of the Enjay 
Company. Enjay is a recognized leader in developing and 
marketing a complete line of uniform, high quality petro- 
leum chemicals for the chemical, petroleum and surface 
coating industries. Specify Enjay for the dependable in- 
gredients that assure proved results. 


ENJAY CO., INC. e 15 West 51st Street, New York 19, N.Y. 
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CHECK THESE 
WESTINGHOUSE 
HORIZONTAL 
SPEEDHEATER SPECIALS! 


Plate fins cut 
noise, minimize 
coil clogging for 
a greater 
efficiency. 


Seeeee tee 
bicladiaiih a 
Libtdddaaad | 


WVFFRE 





Pliable steel 
hangers (no 
extra cost) 
simplify 
installation. 











Four connection 
combinations 
(A-C, B-D, A-D, 
B-C) allow 
tight-spot 
instaliction. 





The traditional value in unit heaters— 


Westinghouse Speedheaters 


for instant heat... quiet heat... low-cost heat 


(3) low-cost heat—heat that saves dollars on fuel 


Built for strength, built for style, built to install | 
(up to 25% savings in present installations over 


easily and satisfy for years. 


For today’s outstanding heating value, look to a pio- 

neer name in unit heaters—look to Westinghouse 

Speedheaters! Check, before you specify, all the fea- 

tures that add up to traditional Speedheater superiority : 

(1) instant heat—generated at the flip of a switch, 
and all of it effective heat because the Speed- 
heater one-row, plate-fin heating element assures 
most efficient heat flow; 


(2) quiet heat—the Speedheater, always known for 
silent operation, is quieter than ever! Aluminum 
plate fins, mechanically bonded, cut noise . . . 
rugged, welded construction eliminates rattles . . . 
powerful die-formed fans send heat where it’s 
needed, do it quietly; 


old-style systems), more dollars in pure-and- 
simple efficiency in heating spots or large zones, 
in supplementing central systems in any required 
pattern. 
Check other Speedheater values, too: the pliable steel 
hanger straps and flexible connection combinations 
(see cuts) that simplify Horizontal model installation 
. . . the multiple-cone diffusers on Downblast model 
that give positive heat control, especially desirable for 
buildings with high ceilings . . . the all-purpose AGA- 
approved Gas-Fired model that eliminates the need 
for central system heating. For full information call 
your Westinghouse-Sturtevant heating specialist now. 
Or write: Westinghouse Electric Corporation, Sturte- 
vant Division, Hyde Park, Boston 36, Mass. 


WESTINGHOUSE AIR HANDLING 
You CAN BE SURE...1F rs Westinghouse 
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Published by TECHNICAL SERVICE, ‘Chemical Manufacturin 


Smaller, Lighter Rupture Discs... 
Lined With KEL-F Plastic... Now 
Systems 


- Used In Highly Corrosive 


Using coatings and seals of 
KEL-F plastic to overcome corro- 
sion, lightweight, small rupture 
discs of aluminum now provide 
protection for low pressure and 
vacuum vessels. Discs with burst- 
ing pressures ranging from 5 to 100 
psig are now possible. Premature 
bursting due to corrosion has been 
eliminated. Discs are smaller and 
afford a greater degree of pressure 
control than was possible with 
previous types. 

A lining of KEL-F plastic on the 
standard ( (right) and a film seal in 
the new “lug” type rupture disc 
(left) permit them to be used safely 
with practically all known corro- 
sive materials, at temperatures up 
to 250°F. 

Black, Sivalls & Bryson, Inc., 
Kansas City, Mo. manufacturers 
of special control equipment, pio- 
neered this use of KEL-F plastic 
film. BS & B uses unplasticized 
“Trithene’’* (KEL-F polymer) film 
produced by The Visking Corpora- 
tion, Terre Haute, Ind. in many 
types of rupture discs. 

* Registered trade-mark of The Visking Corporation 


For farther information ask for 
ipplication Report €-iif 








Division, The M. W. KELLOGG Company 
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HF at 300°F Handled by Flowmeters 
of KEL-F’ Plastic In Atomic Plant 
. Still “On Stream’ After 2 Years! 


Clarity, dimensional stability, accu- 
racy and damage resistance make these 
flowmeters made from KEL-F polymer 
outstanding. In contact with extremely 
corrosive hydrogen fluoride for two 
years on low-pre ssure purge line *s, they 
show no signs of ‘giving up’. 

Chemically-inert, the plastic tubes 
are unattacked by the HF even at 
300°F. Machined to precision dimen- 
sions, they maintain original metering 


accuracy. Flow tubes have remained 
clear to pe rmit easy float visualization. 
The Brooks Rotameter Company, 
Lansdale, Pa., produces these corro- 
sion-resistant flowmeters. Flow tubes 
are machined of rod extruded from 
KEL-F polymer Grade 300 by the 
United States Gasket Company, Cam- 
den, New Jersey. 
For further information ask fur 
itpplication Report €-8§820 


SEE YEVERSE SIDE 
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Paper-Thin Insulator of KEL-F 
Polymer Solves Space, Precision 


“Specs” Problem in 


Found to be the only high-frequency 
dielectric capable of being machined 
to close tolerances in this .009” thick 
insulator, KEL-F plastic effectively 
prevents pulse leaks between cavity 
and probe. These units, producing hun- 
dreds of watts peak power output, 
depend largely on the insulator for 
their 0.0005% per °C temperature 
coefficient. 

The fluorocarbon’s high dielectric 
strength over a wide temperature range 
and its dimensional stability assure 
complete insulation in the limited space 
provided. Zero water absorption of this 
fluorocarbon guards the insulator 
against any changes caused by moisture. 

The precision insulator is machined 
from KEL-F polymer rod and installed 
in microwave oscillator assemblies by 
C.G.S. Laboratories, Inc. of Stamford, 
Conn. C.G.S. obtains its rod stock 
from the Resistoflex Corporation, 
Belleville, N. J. who extrude it from 
unplasticized KEL-F polymer. 

For further information ask for 
tpplication Report #-127 


Leading molders, extruders and fabri 
cators specialize in the production of mate 
rials and parts made of “Kel-F"’... each 
month this column wall spotlight several 
of these companies with their principal 
services and produc ts 


Booker & Wallestead, Inc. 


Minneapolis, Minn. 

Injection molding 

Compression & transfer molding 
(Specialize in short runs) 


H & R industries 
Nazareth, Pa. 
Extrusion & injection molding 
Machining & forming 
Rod, tube, tape & strip 
Resistor sleeving 


Electronic Wave Products, Inc. 
New York, N. Y. 
Sealing of film 
Forming 
Container liners; gaskets 
Reiss Manufacturing 
Corporation 
(Rway Synthetic Products Div.) 
New York, WN. Y. 
Extrusion, compression & transfer 
molding 
Machining & forming 
Rod, tube & sheet 
Gaskets & diaphragms 
Valve seats 








Hn em 


Recent Significant KEL-F 
Polymer Developments . . . 


Blending equipment is now coated with 
““baked-on” KEL-F polymer disper- 
sions to eliminate wasteful sticking 
of special plastics during processing. 


Chemical inertness and non-stick 
qualities of coating have cut mainte- 
nance and contamination. 


Switch seals of the plunger type are now 
molded of fluorocarbon polymer to 
provide a hermetic seal that will 
withstand high altitudes and tem- 
peratures. 


Valve seats machined from KEL-F 


polymer rod stock are used in a. 


special valve required in nuclear re- 
search. Non-porous, tough plastic 
effectively keeps active Helium iso- 
tope from diffusing through the seat. 
Low “‘cold flow” keeps seats smooth 
and undamaged even after many 
“high torque”’ closings. 


Covers for high-frequency components 
are compression molded of fluoro- 
carbon polymer for electrical insula- 
tion as well as maximum visibility 
of contained parts. High impact 
strength and resistance to aging 
eliminates need for special protective 
or reinforcing shields or guards. 


n P 


Microwave Cavity 


OFF THE PRESS... 
Revised BUVERS GUIDE” 

listing KEL-F 
products, molders and fabri- 


polymer 


Ccatonrs. 


_ CHEMICAL 
MANUFACTURING 
DIVISION 


M. W. KELLOGG 


: ap } PULLMAN 





has no shaft seal or stuffing box—IT CAN'T LEAK 


TYPICAL FLUIDS EASILY 
HANDLED BY CHEMPUMP 








Hydrofluoric Acid 
Nitric Acid 
Formaldehyde 

Trichlorethylene 
litanium Tetrachloride 
Organic Solvents 
Carbon Disulfide 
Freon 
Dowtherm 











Here’s an exciting engineering concept in pumps...one that 
eliminates pump maintenance problems! Think of it: no shaft 
seal . . : leak proof . . . no stuffing box . . . no lubrication . . . totally 
enclosed, motor and all! Benefits? No leakage or contamination of 
fluids . . . seals-in expensive, toxic, or corrosive fluids . . . protects 
plant and personnel. 

The combined rotor and impeller assembly, actuated by a radial 
magnetic drive is the only moving part! Fluids circulate through 
the rotor chamber of the motor. The stator is isolated from the 
fluid by a corrosion-resistant, non-magnetic alloy cylinder. And 
the rotor is hermetically sealed. 

Chempump is available in from 4% up to 3 horsepower; Capacity 
range is from 0 to 180 gallons per minute. Discharge heads from 
3 to 90 feet. Materials of construction—wide selection of alloys 
available. Prices start at $96 for stainless steel construction. 

Write at once for more data on this “‘years-ahead’’ centrif- 
ugal pump. 


CHEMPUMP CORPORATION 
Bulletin G-1000 contains complete data. | 
Send for your copy, today. 1322 EAST MERMAID LANE «+ PHILA. 18, PA. 


EN 
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Class-2 Gyrol Fluid Drive Shown 
mounted on = slide-rail base. 


New Gyrol fluid drive offers 
dual rotation; adjustable speed 





Look at all these features 


*Can be reversed while in motion by reversing motor 


Trigger-action response—adjustable speed 





Speed range 5-1 


Permits across-the-line starting on many applications 








For smaller applications—American Blower 
TM Constant-Speed Gyrol Fluid Drive, Avail 
able in ratings from | to 20 hp. 


Get the facts today! 


Write to: American Blower Corporation, 
Dept. 180-6, Detroit 32, Michigan. Ask for a 
copy of Bulletins 9419 and 9519. They will be 
sent to you promptly along with any other 
information you may require, 


Motor can reach full speed before engaging load 





A compact, self-contained unit 


Speed may be controlled manually or automatically 


Six sizes, 72 thru 800 hp — speeds up to 1800 rpm 











AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN * CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN cy BLOWER 


Serving home and industry: MMERICAN-STANDARD + AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 
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Oh, I see 


South Charleston, West Virginia plant of 
Westvaco Chemical Division of the Food 
Machinery and Chemical Corporation, 


... they’re using our valves 


at westnar® 


Efficient, dependable valves can lower your processing costs. 
First by controlling flow precisely, then by providing extra- 
long wear to reduce costly maintenance. 

Positive flow regulation is the first thought of OIC Valve 
Engineers. Then materials used in OIC Valves are selected, 
machined and assembled to provide maximum endurance .. . 
long mechanical life. For these reasons, Westvaco and 
others in the chemical field give OIC ready acceptance. 

Write for catalog information or engineering assistance. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG, 
ALVE S BRONZE & IRON 
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WHY 


NOT 
USE IT? 


Fuel costs getting you down? In a year or so, 
a Ljungstrom Air Preheater could pay for itself 
in fuel savings alone. 


Trying to boost your capacity? Four of 
your present units could do the work of five 
with Ljungstroms on the job, increasing each 
unit’s output as much as 25%. 

Turnaround taking too big a slice out of 
on-stream time? A Ljungstrom Air Preheater 
makes fuel burn more completely — at a higher 
temperature — greatly reducing the 

rate of slag build-up on furnace tubes. 

You'll stay on-stream longer — year in 

and year out — with a Ljungstrom. 


Our Engineering Staff will be happy to show 
you how others have saved up to 20% on 

their annual fuel bills... increased throughput 
as much as 25% ... reduced slagging and 
actually improved product octane ratings 
with Ljungstrom Air Preheaters. 

Write today for full details 


WHEREVER YOU BURN FUEL, YOU NEED LJUNGSTROM 


The Air Preheater Corporation 60 cos: 42nd street, New York 17, N. ¥. 


6 
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Rotor discs for mammoth 11-stage compressor were 
balanced and stacked for alignment in one of Newport 
News’ five huge machine shops. Large engineering and 
technical staffs with a vast plant make Newport News an 
ideal source for large equipment ... standard or special in 
design. 


To create winds exceeding 


Newport News builds world’s 
Mightiest Compressor 


Whenever you want large units built with careful 
attention to detail, give the job to Newport News. 


This company recently built an eleven-stage axial 
flow compressor that shatters all previous records 
for wind force ... using what is believed to be the 
world’s largest rotating object. 


The rotor, weighing more than 400 tons, com- 
prises eleven huge discs. Each disc, machined from a 
96,000-pound forging, was finished te a 50,000- 
pound wheel and balanced to within 26 ounces at 
the rim. In each rim, slots for blades were machined 
to within .005” on special milling heads designed 
and produced in the Newport News plant. 


Here at Newport News, you'll find more than 
large productive capacity. In machine shops, foun- 
dries and forging plants Newport News craftsmen 
complete your orders with specialized techniques 
backed by experience in fabricating thousands of 
products. 
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A 35-foot boring mill in Newport News’ plant 
machining the 374,000-pound upstream housing for 
the giant axial flow compressor. The compressor is 
heart of an 8-foot supersonic wind tunnei at the Ames 
Aeronautical Laboratory of the National Advisory 
Committee for Aeronautics at Moffett Field, Calif. 


Newport News’ craftsmen produce units that range 
from small components of spinning machines, to 
mammoth hydraulic turbines... from piping, pumps 
and valves, to vacuum tanks, digesters and bridge 
caissons. 


These skilled men handle the job exactly as you 
want it done, for maximum results per dollar invested. 
So let us bid on your present or future projects. Learn 
how Newport News can help you. Send for our illus- 
trated booklet entitled, “Facilities and products”... 
it’s your for the asking. 


Shipbuilding and 
Dry Dock Company 


Newpert News, Virginta 





Hew tsWhyl ___ 


No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 

No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 


You can dispense with oil filters and dust filters when 
you install °Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are'simple, with only 
one moving element. No valves, gears, pistons, sliding over a long pump life. 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You Low maintenance cost. 
will find it profitable to investigate these pumps, now. =ANVAIUIOILVOUUIULNUUUVEUH.ULAU FLUE LLL 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
78 
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We can CUT your 
Bulk Material Handling Cost F 





SEE how the smooth-operating HYDRAULIC 
TORQUE CONVERTER DRIVE speeds loading — 
no butting or ramming, no engine stalling. No clutching 
either —- operator crowds steadily into pile using only 
the foot throttle and bucket control levers. Wheel spin 
is practically eliminated, tire wear greatly reduced. 
Bucket action is snappy at all times because speed of 
engine and hydraulic pump remain constant. 


SEE how the specially designed CLUTCH-TYPE 
TRANSMISSION eliminates most shifting. You simply 


Added Versatility Standard bucket is quickly 
interchangeable with Lift Fork, Crane Hook, Dozer 
Blade or a 11/2-yd. Light 

Materials Bucket. Each 

conversion adds to useful- 

ness of the TL-10. 


Write fo us — 

for literature on the TL-10 
and see your nearest 
Allis-Chalmers 

Industrial Tractor Dealer. 


push a lever to go forward, 
pull it back for reverse. Reverse is almost 
twice as fast as forward. 


SEE how easy it is to maneuver the TL-10. Bucket 
over drive wheels utilizes weight of load for greater 
traction...eases weight on rear steering wheels. Turn- 
ing radius is only 11 ft. at tip of bucket . . . works in 
areas that would normally accommodate only lower 
capacity machines. You can turn from a 9-ft. aisle 
into a 10-ft. bin! 


Only by watching the TL-10 work can you fully re- 
alize the great savings you can make on bulk material 
handling. Let us arrange a demonstration NOW! Wire, 
write or call. 


¥%, cu. yd. bucket — weight 11,400 Ib. — 63 brake hp. 
Has dynamic, new Allis-Chalmers POWER-CRATER engine ... 
gives you high-octane performance on regular gasoline. 


POWER.CRATER is an Allis-Chalmers trademark, 





DYNALOG RECORDERS 
and DYNATHERM BULBS 


You can’t beat this Foxboro Dynalog- 
Dynatherm combination for insuring 
better temperature measurement on any fi e 
job between-100° and+600°F. It gives you Or 
every advantage of speed, accuracy, long 
leads, simple installation, oconomy, and any : 
freedom from maintenance. This is why: ff . ‘es 
- 
] 


range 


The Dynalog Electronic Recorder has an 


exclusive variable-capaci ri ‘ <1 
exclusive varable-capaciior measuring e+ = a ay ere ra, > 


cables, high speed balancing motors ... no 

dead space, no batteries to standardize, no gy T pus O 

motors to service. Standard full-scale pen la! 
speed only 3 seconds. Sustained accuracy 


4, of 1% guaranteed. Available for spans as rf | ge a 


narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique 4 }@ @ op oF e 


‘features including metal-to-metal end-contact 

which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 
permanent in calibration. 


idbhdésdde 


These are only a few of the important 
advantages of this better temperature 
measuring system ... available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 3610 
Neponset Ave., Foxboro, Mass., U.S.A. 


Ox BOR INSTRUMENTATION 


THE UNITED STATES, CANADA, AND ENGLAND 
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/ BIG NEWS... 


for everyone who 
——____ pumps corrosive liquids 


Now you can get the custom-built” features you want 


at no penalty with the 


new AMPCO"* Centrifugal Pump 


In a given pump size, new standard units give 
at least 108 different combinations, plus maxi- 
mum resistance to corrosion, erosion, cavitation 
Here’s low-cost corrosive liquid transfer at its new, ver- 
satile best. If you require pumps in flows up to 600 gpm, 
this new 1750 rpm pump is exactly right for you. It can 
be built to your special requirements by interchanging 
standard parts. 

You can select the bearings you want — sealed, 
replenishable-grease, or oil-lubricated. 

You can choose your shaft seals — inside or outside 
mechanical seals; internal, external, or flushing packed 
stuffing-boxes. 

You can get the exact shaft you need — no com- 
promising. Take your choice of general-purpose and 
extra-rigid shafts as well as a new two-piece unit that 
allows removal of the rotating parts without disturbing 
coupling, be&rings, or alignment. 

You can select the pedestal height and type impeller 
you want. 

Best of all, you don’t have to buy another pump when 
conditions change. You can make modifications quickly 


and inexpensively in the field — save yourself valuable 
time and money. ; 

Corrosion damage? Forget it. These pumps are built 
entirely from Ampco or other workable alloys to combat 
the effects of corrosive acids, alkalis, organic chemicals, 
etc. And these pumps have many new design features 
— features that contribute to dependable, maintenance- 
free pumping. 

The new Ampco 1750 rpm Pumps are now stocked 
for immediate delivery. Contact your Ampco Pump 
Distributor or Field Engineer or mail the coupon. 

Ampco Metal, Inc. 


Dept.CE-10, MILWAUKEE 46, WISCONSIN 
® West Coast Plant © Burbank, California 


Fill out this coupon and mail today 
AMPCO METAL INC., Dept.CE-10, Milwaukee 46, Wisconsin 


The new Ampco Pump sounds good to me, Send me additional 
information, 1 PUMprn.cc.:ccnecveevsessneees 





Name.. 
Cc 














se 





Company Address 


City. 
- 





Reg. U. $. Pat. Off. 


Maximum Interchangeability without Penalty 
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CLAD STEEL EQUIPMENT 
HELPS TRIPLE THROUGHPUT, 
PROTECTS GLYCERINE PURITY 





Even after slow and costly distillation, this soap- 
maker was plagued by poor quality “yellow dis- 
tilled” glycerine. Then a new distillation unit 
was designed featuring a still pot with solid 
nickel coils for faster heating, nickel-clad steel 
shell for vital corrosion resistance. Results: re- 
distillation eliminated, throughput tripled, and 
a 70% cut in fuel costs which saved $7,000 a 
year. 


The advanced design of this new equipment 
called for both the performance and economy 
of clad steel. Nickel cladding, inseparably 
bonded to the lower cost carbon-steel backing, 
does the work of expensive, solid high alloy in 
plate form at substantial savings. Clad’s corro- 
sion resistance protects the product economically, 
assuring that it will be pure and free from con- 
tamination. Important also, the still has the 
strength needed to withstand high vacuum 
operation. 


Equipment performance like this results from 
teamwork between the equipment builder and 
design and production engineers. Are you look- 
ing for maximum productivity . . . low-cost, 
trouble-free operation . . . and long equipment 
life? You'll find that sound engineering and 
modern fabrication techniques employing ver- 
satile clad steels can provide these advantages 
for you. It pays to consult your fabricators 
early in your planning. They will work with 
your engineers and consultants, can often pro- 
vide cost-saving suggestions in giving you the 
specialized equipment you want. 














Multiple distillation was eliminated with 
this new corrosion-resistant clad steel still. 


Ask one of your fabricators to show you the new Lukens clad steel 
movie, “Equip for New Profits.’ Here—in full color and sound—are 
factual accounts of how clad steel equipment brings new economies, Its 
story contains ideas of interest to everyone concerned with production 
efficiency and economy. Or contact Manager, Marketing Service, 
Lukens Steel Company, 678 Lukens Building, Coatesville, Pa. 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD - INCONEL-CLAD - MONEL-CLAD 


PRODUCER OF THE WIDEST RANGE OF TYPES AND SIZES OF CLAD STEELS AVAILABLE ANY WHERE 
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gic Mill” at Toledo 


operates with ‘round the clock safety 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.’s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy-to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 
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for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
hr. Kemp Inert Gas Generator, Sunoco en- 
joys exact analysis inert production that 
meets all its purging requirements. 


Let Kemp help you, too 

If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery. It costs you nothing to 
investigate. And it may save you money. 
Find out how Kemp’s wide range of depend- 
able, low-cost Generators (complete with the 
latest fire checks and safety devices) offer 
you the best way to solve your problems. 


view of Kemp Industrial Car- 
bureter, the heart of every 
Kemp installation. Assures 
complete combustion... with- 
out waste, without tinkering. 
Reduces installation costs, 
simplifies maintenance, 


For more complete facts and technical 
information, write for Bulletin 1-10 to: 
C. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimore 2, Maryland. 


INERT GAS GENERATORS 





CARBURETORS « BURNERS + FIRE CHECKS 
METAL MELTING UNITS « ADSORPTIVE 








: 
; 
{ 
| 
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Faller Rotary Compressors 


operate with minimum maintenance cost 


Fuller Rotary Compressors installed in the Permanente 
Cement Company’s bulk-cement storage and ship-loading 
plant at Redwood City, California, do yeoman duty 
supplying air to the Fuller-Kinyon Conveying System 
installed in the plant. These two Fullers, illustrated 
above, are of the single-stage duplex type, each having a 
capacity of 2040 c.f.m., actual free-air delivery, with 
40-lb. discharge pressure. 

These compressors are kept busy. During the year 1953, 
the Redwood City plant shipped approximately 2-3/4 
million barrels of cement; however, the Fuller Rotary 
Compressors supplied the air to the Fuller-Kinyon System 
for handling it twice—incoming to storage and outgoing 
from storage to ships—for a total volume of approximately 
5-1/2 million barrels. And, this mammoth task was 
accomplished with a total maintenance cost of only $130.00 
for both machines! 


Such operation is the result of two important factors: 
(1) equipment designed and built to give satisfactory 
service under all kinds of working conditions; (2) careful 
overall supervision of the equipment, and good house- 
keeping by the operating personnel in the plant. 

In this operation it is highly essential that these com- 
pressors operate at the highest efficiency when ships are 
being loaded, because wharfage charge is $2.00 for every 
minute the ship is tied up to the wharf, in addition to 
operating cost of the vessel. 

Thousands of Fuller Rotary Compressors are operating 
in various industrial plants, giving unqualified satisfaction 
and service, day in and day out. They’re built in single 
and two-stage units for capacities to. 3300 c.f.m., pressures 
to 125 pounds. Write for Bulletin C-5A, for a complete 
description of these modern machines. 


FULLER COMPANY, Catasauqua, Pa. 


Chicago + Sen Francisco + Los Angeles + Seattle - Birmingham ry 








Faller 


PIONEERS OF HIGH-EFFICIENCY VANE-TYPE ROTARY COMPRESSORS 
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MEASUREMENT 


SR-4 
12,000 IN-LB TORQUE 


METER SR-4 


20,000 IN-LB TORQUE 
METER 


SR-4 
LOAD-CELL 


National Supply measures 
torques and thrusts accurately 
and easily with SR-4° system 


At their Toledo plant National Supply Company is 
using Baldwin SR-4 Torque-meters and Load Cells to 
measure torques and thrusts during development of 
torque converters. They report that the torquemeters 
are both accurate and convenient in measuring the 
efficiency of their new converters. Calibrations of load 
cells resulted in satisfactory reports. 

By using Baldwin’s SR-4 Torque Measuring System, 
National Supply benefits in three ways: (1) reliable 


accuracy over wide torque range. (2) convenience because 
of easy mounting. (3) trouble-free operation due to rugged 
construction and absence of moving parts. 

You will profit, too, by using Baldwin Packaged Pre- 
cision Measurement. Write now for our new booklets 
which will tell you how you can benefit by using SR-4 
Device systems to measure electronically either load, 
torque or fluid pressure. Write to Department 3304, 
Baldwin-Lima-Hamilton Corporation, Philadelphia42, Pa. 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. * Offices in Principal Cities 
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In Canada: Peacock Bros.; Ltd,, Montreal, Quebec 





VENTURI GAS SCRUBBERS 


Here’s why 
ONE 


Repeat business is a sure sign of client satisfaction in any 


i | % T A L L A T i e@) N field. That’s why the record of repeat installations of 


Chemico P-A Venturi Scrubbers is impressive. 
Most Chemico installations currently underway have 


le A @ | d Ss to predecessors in the same company or in the 


same scrubbing field. 
ey nothe r Multiple installations are presently in service scrubbing 
. sulfuric and phosphoric acid mists, metallurgical dusts 
and many other of the more difficult fumes encountered 
in the chemical industry. 


If you have a serious air pollution or waste recovery 
problem not in our experience file, we will be glad 

to send one of our experienced engineers to make reliable 
pilot tests at your plant with our portable equipment. 


Low capital cost WHY are capital costs low? 
Because of simplicity of design. 


Low maintenance WHY are maintenance costs low? 
: Because there are no complex accessories required to maintain 
exp ense units at top performance levels. 


f 1 igh ( ‘ol l ection WHY are collection efficiencies so high? 
Because the patented feature of the P-A Venturi induces 


efficiency @ high degree of particle agglomeration. 


Phone (MU 8-7400) or write our P-A Sales Dept. for further in- 
formation and ask for our Bulletin M-102 on P.A Gas Scrubbers. 





CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N. Y. 


Technical Representatives Throughout the World * Cables: Chemiconst, New York 00-250 
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lveS are Solid Porcelain 


You need to make no compromise with contami- 
nation or corrosion from valves in chemical proc- 
essing. Lapp valves are of solid Lapp Porcelain, a 
material unique as a ceramic for industrial scale 
chemical service. It alone offers the following 
combination of characteristics and qualities: 


PURITY * Lapp Porcelain is a potassium aluminum 
silicate, made from selected clays, flint and feld- 
spar... has no free iron or other metallic impurity. 


NON-POROUS ¢ Complete vitrification of all sec- 
tions, through firing to 2300°F., provides zero 
porosity. No dye penetration of body in 100,000 
psi test. No chemical can penetrate in service. 


HIGH MECHANICAL STRENGTH 

Compression strength 100,000 Ibs. per sq. in. 
Tensile strength 8,000 Ibs. per sq. in. 
Modulus of rupture ....... 15,000 Ibs. per sq. in. 
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CHEMICAL RESISTANCE * Lapp Porcelain is un- 
affected by any acids except HF. It provides years 
of trouble-free service, handling hot acids in all 
concentrations, as well as mixed acids and other 
troublesome combinations, 


UNIFORM QUALITY * Lapp Porcelain has been 
manufactured for 38 years for use in most severe 
chemical, electrical and mechanical services, Plant 
facilities include Lapp-patented vacuum process- 
ing, deaerating pug mills, two continuous tunnel 
kilns, and complete chemical, electrical and me- 
chanical test equipment. 


Write for bulletin with complete description, characteris- 
tics, and specifications. Lapp Insulator Co., Inc., Process 
Equipment Division, 307 Wendell St., LeRoy, N.Y. 


An electrical test is the most 
searching inspection for physi- 
cal soundness! Porcelain 
bodies for Lapp valves above 
are — flashed over—at 
70,000 volts for three minutes. 
Any physical defect is revealed 


as an electrical puncture, 


Y-valves, angle valves, 
flush valves, safety 
valves, and plug cocks 
of Lapp Porcelain have 
standard bolt-circle 
flanges for easy connec- 
tion to all piping and 
equipment, 


PROCESS EQUIPMENT 


Chemical Porcelain Valves 


Pulsafeeder Chemical Proportioning Pump 
f J i 


© Pipe © Raschig Rit 


4g 





SEE HOW ALUMINUM 
CAN CUT YOUR COSTS! 


These are a few of the many products that save money by lowering main- 
tenance and increasing efficiency in chemical and petroleum processing 
plants. Reynolds does not make these products . . . but Reynolds Aluminum 
is used by the manufacturers who do. We'll furnish their names on request. 


Aluminum Tanks and Tank Decks: You can now 


eliminate maintenance and costly corrosion damage 
with aluminum tanks and containers for nitrogen solu- 
tions, oils, acids, hydrogen peroxide and many other 
corrosive fluids. End expensive replacement of decks 
and supports by installing aluminum roofs and upper 
sections in sour crude storage. 


Aluminum Gratings, Treads and Handrails: Aluminum 


Insulation and vessel jacketing: Aluminum sheet in 
single layers over bulk insulation offers long life and 
maintenance free protection. Applied in separate lay- 
ers, aluminum provides lightweight, moisture resistant, 
heavy duty insulation. Aluminum insulated and pro- 


installations like this grating will never require paint- 
ing, are not damaged by sulfide atmospheres, and as 
a result, give longer life. Lightweight strength, in- 
stallation economy and pleasing appearance make 
aluminum the preferable material. 


tected plants look better longer with less upkeep. 





PUT ALUMINUM'S ADVANTAGES 
TO WORK FOR YOu 


@ Light weight with great strength 
@ Natural resistance to rust and 
corrosive atmospheres 

@ Attractive appearance 

@ Ease of fabrication 

@ Non-sparking 
For more information call the Reynolds office listed 
under “Aluminum” in your classified telephone 
directory. Or write to Reyrolds Metals Company, 
2567 South Third Street, Louisville 1, Kentucky. 


Aluminum Heat Exchanger Tubing: Costs less nd 
lasts longer. Aluminum tubing is widely used for 
HS, CO:, NH:, hydrogen peroxide, oils, acids and 
many wax products. High heat transfer, non-fouling 
surfaces and reduced maintenance costs are other 
advantages offered by aluminum. 


REYNOLDS (@& ALUMINUM 


MODERN DESIGN 


See "Mister Peepers”, starring Wally Cox, Sundays on NBC-TV. 








ALUMINUM™M ITN MIN D 
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pioneering de) elopments keep DUSTUBE® first in dust control 


DUSTUBE® Takes A Powder and Cures A Headache 


Product Savings Pay For Dust Control 
at The Norwich Pharmacal Co. 


Aspirin—a sure relief for most 
headaches—creates throbbing pro- 
duction “headaches” when in the 
form of dust it escapes into the 
atmosphere from tableting proc- 
essing operations. At The Nor- 
wich Pharmacal Co. this dusty 
condition presented three major 
problems: operator health and 
comfort; substantial loss of prod- 
uct as dust; equipment damage 
and wear. 


The “headache” created by this 
dust problem was completely 


Write for 
your copy of 
Catalog 372 
today. 
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cured with the installation of a 
Dustube cloth-tube-type Dust Col- 
lector system resulting in these 
benefits: 


1. The financial savings due to 
collection and reuse of the aspirin 
and starch dust, which was origi- 
nally lost, represents about 1% of 
the total material handled. This 
saving is sufficient to pay for the 
Dustube Collector in a short pe- 
riod of time. 


2. The department is main- 
tained in a much cleaner and neat- 


er appearing condition. Working 
conditions were immeasurably im- 
proved. 


3. The wear and other difficul- 
ties due to dust settling in the 
operating machinery were greatly 
reduced. 


Your dust or fume “headache” 
may be different, but a Dustube 
Collector can cure it, too. In 
almost every type of industry— 
in plants similar to yours—users 
have found the high efficiency, 
simplicity, and economy of the 
Dustube a difficult combination to 
equal for top performance. Write 
today for full details. 


American 


WHEELABRATOR & EQUIPMENT CORP. 


347 S. Byrkit St., 


Mishawaka Ind. 


COLLECTORS 








Let this unique illustration convey to you the remarkable cooling effect of Howell's new internal ventilation system in Series 100 Motors. 


New Howell re-rated motors 
run cooler...last longer 


Your motor needs have changed just as your machines 
have changed. Here are completely new motors .. . 
designed and built to meet today’s requirements! 


Now! Howell brings you everything 
you want in a _ re-rated motor: 
smaller size and lighter weight. . . 
plus better cooling for less mainte- 
nance and longer life. 


Howell Series 100 re-rated motors 
feature a new internal ventilation 
system that provides 50% more con- 
tact between cooling air and active 
lamination materials. Temperature 
ratings are easily maintained; over- 
load capacity is increased. 

Many New Features 
Series 100 Motors offer many other 
advantages: They take up less space 
up to 30% less in some sizes; both 
open and totally enclosed fan-cooled 
motors have same diameters. They 


90 


perform better—Howell uses de- 
pendable copper rotors for higher 
conductivity, greater flexibility; new 
Mylar* slot insulation is thinner 
(more space for copper windings), 
yet eight times stronger. They last 
longer—better cooling, double- 
shielded bearings and super tough 
steel frames and feet, with cast iron 
endplates, insure extra years. of 
trouble-free performance. They fit 


your special needs — Howell provides 
rotors in three diameters for each 
frame size; corrosion-resistant mate- 
rials and fittings are available to 
meet your specific industry problems. 

Before you buy any re-rated 
motor, compare Howell Series 100 
Motors for modern design, outstand- 
ing performance, and engineered 
precision. Howell will continue to 
make a complete line of regular and 
special motors — we have in our files 
more than 20,000 electrical design 
specificatioris! Let us serve you. Call 
your Howell man today. 


*DuPont trade mark 


HOWELL MOTORS 


Howell Electric Motors Company, Howell, Michigan 


MOTORS FOR 


INDUSTRY 


TAB Ce. 1915 


October 1954—CueEMIcAL ENGINEERING 





for TOUGH 


fluid and gas 
handling jobs 


FLEXIBLE METAL HOSE 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions are also involved, hose replacement is frequent and expensive. 


That's why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it is 
unequalled for leak-proof qualities, flexibility, durability, strength and lightnuss. 
It performs long after ordinary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
4 an Atlantic flexible metal hose that is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, 
Bronte. 4"—36" 1.D. inclusive with appropriate fittings. 
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Our engineers have developed flexible metal hose for @ 
number of classified nuclear applications. Though these 
types cannot be released of present, the experience gained 
is available for any unusual problems you may have. 


Write for Chemical and Process Industries Bulletin 20D. 


See our Catalogs in Sweet's Files for 
Product Designers 
and Mechanical Industries, 


ATLANTIC METAL HOSE CO., INC. 
329 Dyckman St., New York 34, N. Y 
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OVERDONE X-RAYS WON'T DO. Water in developer tanks 
a X-rays must be kept at exactly 68°F — otherwise nega- 
tives come out over or underdone. The thermostat in the 
developer tank used by Johns Hopkins Hospital was subject 
to corrosion. Replacement with a stainless steel Fenwal 
THERMOSWITCH® unit solved the problem. It’s accurate, 
won't corrode, lasts indefinitely since activating element is 


completely enclosed. 


3. THIS IS IT 


THERMOSWITCH units are solvin 


- the Fenwal THERMOSWITCH control is simple 

compact shell contracts or expands instantly with tem- 
perature changes, opening or closing electrical contacts. Ad- 
justable and highly resistant to shock and vibration. Fenwal 


temperature problems and 
helping to improve the final product throughout all industry. 


2. WHERE THERE'S A SMOKEHOUSE, i shouldn’t be a fire 
hazard. Sawdust heated in the “smoke producer’ used by 
Albert F. Goetze, Inc., meat packers, can easily break into 
flames. When this happens, a sensitive, quick-acting Fenwal 
THERMOSWITCH unit shuts down the blowers carrying the 
smoke to various curing rooms. Absolute reliability in the 
control unit assures maximum smoke without endangering 


the property. 


*atelog no, 400 


N ORPORATED 


4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the proble»1s above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure 
and other variables. Write Fenwal Incorporated, 1610 Pleasant St., 


Ashiand, Massachusetts. 


THERMOSWITCH” 


Electric Temperature Control and Detection Devices 


SENSITIVE... 


but only to heat 
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These flues and dust collectors are part of the refining plant of ment is in good condition and has been renewed only once since 


Aluminum Co, of America, at Mobile, Ala., where alumina is sep- 


1938. A formulation based on Bake ire Phenolic Resins, pig- 


arated from bauxite. Furnace temperatures in the plant subject mented with aluminum, is used and, according to the plant super- 
interior equipment to 350°F. heat; caustic dust and fumes are intendent, “lasts better than anything they have found,” 


severe. Despite these rough conditions, paint on the interior equip- 


350F HEAT-CACSTIC FUMES 


and equipment coating 
that really stands up 





‘Aluminum paint based on Baxetrre Phenolic Resins 
refinery’s exterior ment in excellent condition, A 
about every five years, Of course, the same formula is used. 
for both interior and exterior work were formulated 
Mobile Paint Mfg. Co., Inc., Mobile, Ala. 


If you wish to provide buildings, equipment, or 
products with long-lasting protection against 
corrosives, temperature extremes, industrial at- 
mosphere, and hard usage, there are many spe- 
cialized coatings based on Baxeire Resins 
available from coating formulators. Results in 
just about every type of industry and location, 
and under a very wide range of service extremes 
provide an experience record that thoroughly 
justifies their selection. Our booklet, “BakeLrre 
Resins Coatings for General Industry,” shows 
numerous applications. For a free copy write 


Dept. XM-46. 


BAKELITE 


TRADE - MARK 


Phenolic, Vinyl, Styrene 
RESINS FOR COATINGS 





BAKELITE COMPANY, 4 Division of Union Carbide and Carbon Corporation (fgg 30 East 42nd Street, New York 17, N.Y. 
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Changing details of power-plant 
design on a Kodagraph Auto- 
positive Paper print saves hours 
of redrafting 


Toledo Edison Company reports on its use of Autopositive— 


“One saving after another since 1947" 


’ 
Shortly after Kodagraph Autopositive Paper was introduced, 
the Toledo Edison Company, Toledo, Ohio, began exploring 
its possibilities for engineering drawing reproduction. 

Here was a revolutionary photographic intermediate paper 
which produced positives directly from positives—no nega- 
tive step. It could be exposed in standard print-making equip- 
ment... processed in standard photographic solutions. Entire 
operation in ordinary room light, too. Jobs which had been 
difficult and costly became easy and economical—Kodagraph 
Autopositive Paper costs only a few cents a square foot. Some 
typical savings at Toledo Edison which you can duplicate 
are listed here. 


() Old prints and intermediates reclaimed. No time lost retracing. 
Autopositive Paper strengthens weak line detail, cleans up back- 
grounds, Toledo Edison now can get intermediates which have 
dense photographic black lines on an evenly translucent paper 
base. Original quality or better! 


(J Opaque originals no problem. Many of Toledo Edison’s forms, 
charts, operating maps, etc., are on opaque stock—some two-sided 
Data is added to these in pencil or by typewriter. Then Autoposi- 
tive reproductions are made and used to produce the direct-process 
prints needed for distribution. The 1954 Annual Budget, for ex- 
ample, was reproduced in this manner. Autopositive saves time 
and dollars fer all departments. 


( Print-making simplified. Toledo Edison runs Autopositive inter- 
mediates at uniform, practical speeds in its direct-process machine 
... gets sharp prints time after time. Autopositive lines do not 
smear, smudge, or lose density. 


(] Drafting shortcuts. An Autopositive print is made of a drawing 
which has to be altered. The obsolete detail is eradicated or scis- 
sored out, and another Autopositive is made. New design is then 
added, and the job is completed without redrafting. 


1 Photo-lasting file copies. Toledo Edison also finds that Auto- 
positive intermediates will not turn yellow or become brittle... 
are ready to produce sharp, legible prints whenever needed. 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 
-—————--————.— MAIL COUPON FOR PREE BOOKLET ——————— ————— 


EASTMAN KODAK COMPANY 


105 


industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send me a copy of “Modern Drawing and Document Reproduction. 


Name 


Position 





Shows all the ways 


Street 





you can save with Company 


Kodagraph 





Autopositive Paper. City. Zone. State 
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engineering knowledge 
fabricating skill 


facilities... 





important factors 
that make 
Blaw-Knox Autoclave-Reactors 
more reliable 


Few pieces of process equipment require 
as much of a manufacturer’s 
engineering knowledge, fabricating skill 
and facilities as an autoclave-reactor. 
High temperatures and pressures, 
varying operating conditions, corrosion, 
charging and discharging, agitating, 
heating, control and safety 
instrumentation—all are 
important considerations. 


e When you buy a Blaw-Knox Autoclave- 
Reactor you draw upon the 
engineering knowledge of specialists 
in each of these important phases 
of autoclave-reactor design. 


For the construction of your autoclave- 
reactor, you can depend upon the 
fabricating skill of men responsible for 
the one factor upon which the 
Blaw-Knox reputation is built. quality. 


Blaw-Knox facilities include seven 
large modern plants which specialize 
in the fabrication of ferrous and 
non-ferrous equipment, piping, and 
the production of heat and 
corrosion-resisting castings. 


These are important factors to consider 
in the specification of an 
autoclave-reactor. They are the factors 
that make Blaw-Knox Autoclave- 
Reactors more reliable. 

Blaw-Knox builds autoclave-reactors 
in any capacity, for any pressure, 
temperature or reaction. When you buy, 
be sure to specify Blaw-Knox. 


Write for catalog 2413. 


~*~ 
ws 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Process Equipment Department 
Pittsburgh 38, Pennsylvania 
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Whats Alean doing 
tm Chemicatis? 


$ THE PRODUCER of one-fourth of the free 
A world’s aluminum, Alcan (Aluminum 
Company of Canada, Ltd.) is concerned 
with chemicals in a big way. With a large 
range of metallic and non-metallic products, 
evolving from the production of aluminum, 
Alcan is in a position to supply chemicals to 
industry for a variety of uses. 


These Alcan Chemicals have to be good— 
and you can depend on it—they are. Co- 
operating in their production are Alcan’s 
sister companies. Each of these affiliates 
specializes in its own field of endeavor: 


@ Laboratory research, and the exploring and 
surveying of material resources throughout 
the free world; 

@ Mining and processing of raw materials in 
many different countries; 

@ Development of up-to-date shipping meth- 
ods for the protéction and speedy delivery 
of the products. 


One of Alcan’s sister companies, Alumi- 
nium Limited Sales, Inc., distributes Alcan 
Chemicals in the United States. The office 
near you will be glad to help you with your 
special chemical requirements. 


‘oe Chemi als 


October 


ALCAN 
CHEMICALS 
FOR INDUSTRY 


Alumina, Activated 

Alumina, Caicined 

Alumina Hydrate 

Aluminum Chloride, 
Anhydrous 

Aluminum Fivoride 

Aluminum Sulphate 

Bauxite 

Chlorine, Liquid 

Cryolite, Artificial 

Fluorspar 

Lime 

Magnesia : 

Magnesium Chloride, — 
Anhydrous 

Sodium Fluoride 

Sulphuric Acid 


— 


ALUMINIUM LIMITED 
SALES, inc. 


One of the ALUMINIUM LIMITED 
group of Companies 


Offices or Agents in 40 cities 
Cable: ALIMPORT 


630 Fifth Avenue, New York 20 
20 North Wacker Drive, Chicago 6 
422 Terminal Tower, Cleveland 13 
2842 West Grand Boulevard, Detroit 2 
611 Wilshire Boulevard, Los Angeles 14 
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MOTHER LIQUOR and naphtha are pumped from separating tank to neutralizer tank by a 112” 


Worthite pump, one of many at the Bayer Aspirin plant in Trenton, N.J. 


No pumping headaches at Bayer Aspirin 


With millions of aspirin tablets to turn out daily, 
the Trenton, New Jersey, plant of the Bayer Company 
can’t afford many headaches over pumping. 

As a matter of fact, they don’t have any. For more 
than seven years, their corrosion-resistant Worthite 
pumps have been handling every solution in the 
aspirin-making process — acetic anhydride, naphtha, 


benzol, and all resultant liquors — without a sign of 
trouble. 

If you’ve got a pumping problem involving corrosive 
fluids, chances are you'll find the answer in a Worthite 
pump. Get all the facts on these rugged units by writing 
for Bulletin W-350-B16 to Worthington Corporation, 
Centrifugal Pump Division, Harrison, New Jersey. ¢44 


pete =~ gag 


Sizes %4 to 6”. Capacities to 
2000 gpm; heads te 200 ft. 


General Service Pumps CNF, CNE, CNR. 
Cupecities te 2600 gpm; heuds te 550 ft. 


RS 


Type CNG Worthite Chemical Pump « SESC (Standard End Suction Centrifugal) « Type KEB Worthite Propeller Pump 


Sizes 8 to 24”. Capacities to 
19,580 gpm; heeds te 20 ft, 


SEE US IN BOOTHS 147-149 AT THE NATIONAL CHEMICAL EXP@SITION INC 
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No other steam turbine 
offers you 


SUCH VERSATILE 
STEAM NOZZLE CONTROL 


The larger number of hand valves you see on a Coppus 
Steam Turbine promises you greater operating economy. At 
least 60% of the steam nozzles can be individually controlled to give 
maximum steam pressure in steam chest . . . a guarantee of best 
water rates at any load. Maintenance economy, too, is 
assured by the hard chromium plating of the shaft at the stuffing 
box. It provides the best possible smooth, 
non-corrosive surface for packing rings. 





lh a hg 8 ee Plea BE 


Coppus Steam Turbines, Type TF, driving chemical 
transfer pumps at Celanese Corporation of 
America’s Chemcel Plant 


Coppus Steam Turbines ranging from 
150 hp down fo fractional in 6 frame sizes 


MAKE TURBINE DOLLARS 
GO FARTHER 


Why waste money buying turbines with 
higher horsepower ratings than you 
need? The higher the horsepower rating, 
the higher the price. Save money by 
selecting the Coppus Turbine size closest 
to your requirements from 150 ip down 
to fractional. And when you do, you 
save operating and maintenance costs, 
too. That’s what these other Coppus 
features are designed to do: exclusive 
pilot operated excess speed safety trip 
supplementing constant speed governor; 
choice of metallic or carbon ring packing 
assemblies. Designs available for back 
pressures up to 75 pounds; replaceable 
cartridge type bearing housings. For full 
details... 


WRITE FOR BULLETIN 135 
COPPUS ENGINEERING CORP., 
230 Park Avenue, Worcester 2, Mass, 
Sales offices in THOMAS’ REGISTER. 


7 hand valves for efficient partial load operation, 
(20” turbine shown) 


2 row velocity-stage turbine wheel with stainless 
steel turbine buckets — statically and dynamicolly 
balanced 

30-40 carbon steel shaft 

Oversized double row deep grooved ball bearing 
Stuffing box with metallic packing ring 

Heavy chrome plating of shaft through stuffing box 


3 nozzles always open 


October 1954—CuEMIcCAL ENGINEERING 





What happened to these punched cards 
shouldn’t happen to a process... 


On humid days paper becomes limp. It expands and, 
in the case of punched cards, may jam machinery. 
Instant coffee can absorb humidity enough to jam 
packaging machines. Sugar and powders gum up and 
are unworkable. Any number of processes bog down 
when humidity is high. 


Materials that readily absorb humidity and retain 
moisture are hygroscopic. They can give you trouble on 
a ‘wet day” unless you extract humidity from the 
air around them. Lectrodryers are doing this in many 
industries every day . .. making processes workable 
in any kind of weather. 

10% relative humidity isn’t uncommon with these 
machines. They can handle air in sufficient volumes to 
dry an entire warehouse. 

If humid days frequently delay or stop your processes, 
inquire about Lectrodryers. Write for the booklet 
Because Moisture Isn’t Pink. It describes the many 
ways industries are using Lectrodryers. 

Pittsburgh Lectrodryer Corporation, 303 
32nd St., Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In /cance: Stein et Roubaix, 24 Rue Erlanger, Paris XI. 
In Belgium: S. A. Belge Stein et Roubam, 320 Rue du Moulin, Bressoux-Liege 


a ane eee ere ame tere > — wer . 


LECTRODRYERS DRY 


AS 
wom nerwansy — LECTRODRYER 


REGISTERED TRADEMARK U S PAT OFF 
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Rigid testing of 


Exalosion-Yroot CONDULETS 


assures satety 
and long 
dependahle service 


Crouse-Hinds extensive 
laboratories and modern 
manufacturing combine to 
give you top quality 


Laboratory testing is one of the key operations 
in the production of electrical equipment of the 
highest quality. Crouse-Hinds laboratories are 
equipped with the latest scientific instruments and 
staffed with expert technicians. 

Products are constantly tested to make sure that 
they are being made to withstand field conditions. 
New devices are tested to predetermine their meet- 
ing or surpassing the requirements of Underwriters’ 
Laboratories. 


The photographs at the right show three of the 
many testing operations that are done in the Electri- 
cal Laboratory. It is equipped with apparatus for 
making both alternating and direct current tests, 
heat tests, pressure tests and many others. 

Close cooperation between Crouse-Hinds labo- 
ratories and manufacturing departments is one of 
the reasons why Condulets have been the “Standard 
of Quality” for nearly fifty years. 

Specify CONDULETS on every job. They're 
made right... to serve you better... and last longer. 


When quality counts 
+++ you can count on Condulets 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES Birmingham — Boston — Bultalo — Chicago - Cincinnati — Cleveland — Dalles — Denver 
Detr Mousten -- Indianapolis Kansas City Los Angeles «Milwaukee - New Orleans 
New York —- Philadelphio — Putsburgh — Portland Ore — §4n Francisco — Seattle — $t Louie — $1 Paul 
Tulse - Washington RESIDENT REPRESENTATIVES Albany — Atlanta — Baltimore — Chasiotte 
Corpus Christ) Reading Pa — Richmond Ye -- Shreveport 
Crouse Hinds Company of Canade Lid Toronto Oat 


CONDULET Pt 


First in the field * COMDULETS f Distribution 
STANDARD / ave made only by 
CROUSE-HINDS 


Probing for maximum exterior operating tempera- 
ture on a Type EVA Explosion-Proof Lighting 


ap 
- 
«ee 


Fixture using a multiple point recording potentiome- 


ter. 





_Adlusting carburetors and flow meters to create a 
predeterm explosive mixture within an ex- 
_ Plosion-proof Condulet for an explosion test. 


wm ai 


| 
| 


Photographing the pressure wave in the Oscillo-: 
scope to determine the maximum explosion pressure 
ee an eumiesian “proof Condulet that is behind 


concrete wa 


CONDULETS +: TRAFFIC SIGNALS: AIRPORT LIGHTING - FLOODLIGHTS 
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DEBUTANIZER—Looks small compared to the whopper at the foot of the page, but this is still a good- 
sized tower. Built to API and ASME codes, it is over 100 ft long, with %-in. walls and 4-ft inside diameter. 


WHAT’S NEW IN WELDED VESSELS 





HEADING WEST—This chunky catalytic reforming re- 
actor is bound for Oklahoma oil country. Built for rugged 
service—pressures to 726 psi; temperatures to 975 deg F—its 
shell is made of 2%-in. plates, expertly welded, radiographed 
and hydrostatically tested. 


DEISOBUTANIZER 


A long name for a long, long vessel. When 
erected at a refinery near Philadelphia this huge 
tower will stand almost 152 ft high. Its shell tapers 
from 1 in. to 13% and its inside diameter is 8 ft 6 
in. Weight—87 4 tons. 
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COMPLEX INSIDES—Here’s an unusual view that proves there's 
more to the vessel at the left than meets the eye. Note the stainless-steel 
shroud sections and spider arms, as well as a few of the 352 insulator 
studs, that added up to a mighty tricky fabgcating job. Each of the 
reactors totalled 22 tons. 


BETHLEHEM 


For further information about welded vessels, towers and other equipment for 
chemical and petroleum processing, call the nearest Bethlehem Sales Office 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Keyed ea cost a 


One key that solves production and cost problems...that improves plant 
efficiency...is a fresh viewpoint, a new idea. 

There's where the specialized services of your Chain Belt Field Sales 
Engineer can help you. His broad application knowledge... his familiarity 
with your problems...and the efficient performance of Chain Belt Products 
can help you find the right key to your problems. 


for example: If “flooding” or 
“starving” of your belt conveyors 
is your problem, Rex Apron 
Feeders can assure that one right 
“key” to more economical and 
efficient operation. They closely 
regulate the flow rates of the ma- 
terial-handling system, substan- 
tially reducing costs. 


for example: If efficient bucket 
elevators are your needs, there is 
a size and type to exactly fit your 
operations. Rex Conveying Engi- 
neers will study your flow rates, 
materials handled, space require- 
ments and recommend the eleva- 
tor that will assure most economi- 
cal operations. 


for example: If you're having 
“belt idler troubles,” there’s an 
answer in the complete Rex Idler 
Line. Impact idlers that cushion 
loading shocks, self-aligningidlers 
that lengthen belt life, troughing 
idlers that cut maintenance costs, 
are a few of the many that can 
help you. 


Whatever your needs... drive chain, conveyor and elevator chain, complete 
elevators, belt conveyors, feeders, roller bearings and transmission, buck- 
ets or sprockets, you'll relieve those production pains by looking to Chain 
Belt. See your local Field Sales Engineer or write direct to Chain Belt Com- 
pany, 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAI N BELT COMPANY 


District Sales Offices and Distributors in all Principal Cities 
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SIX SIZES 
e 1/2 to 30 hp 


e Single or double 
reduction 


e Wide output 
speed range — 
420 to 10 rpm 


FALK 


ALL-STEEL ¥: 
Shaft Mounted Drives <All 


simple-compact-rugged-efficient 


Created specifically for the vast number of applications de- 
manding a sturdy and compact speed-reducing unit for direct 
mounting on the driven shaft, the new Falk all-steel Shaft 
Mounted Drive is built to give long service life at substantial 
savings of space, time, power and maintenance costs! 

This efficient helical-gear drive, latest in the unmatched list 
of Falk precision-gearing achievements is an ingenious modi- 
fication of the time-tested Falk Motoreducer design which 
has held, for more than 20 years, recognized leadership in this 
branch of highest-quality power transmission . . . It comple- 
ments and completes the world-famous Falk line of reduction 
units covering the entire range of industrial applications. 

Investigate the Falk all-steel Shaft Mounted Drive. Write to 
Department 247 for engineering bulletin, including selection 
and dimension details. 


THE FALK CORPORATION, Milwaukee 8, Wisconsin 
; MANUFACTURERS OF 


© High Speed Drives © Marine Drives 

© Special Gear Drives © Steel Castings 

@ Single Helical Gears © Weldments 

© Contract Machining 


@ Motoreducers 

®@ Speed Reducers 

@ Flexible Couplings 
@ Shaft Mounted Drives © Herringbone Gears 
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These famous FALK 
"In-built” factors 
mean long life and 

dependability... 


1 All-steel Frame, with more than double the 
rigidity of iron, supports all rotating elements. 


2 Precision Helical Gears, designed and 
machined by Falk, rated to AGMA standards. 


3 Pressed Steel Housings, whose sole function 
is to keep oil in, dirt out; easily removed for gear 
inspection without dismounting unit 


4 Through Hollow Shaft with counter bore 
provides for easiest installation or removal from 
driven machine shaft extensions. 


5 Backstop can be furnished with the unit or added 
later for positive prevention of reverse rotation. 


6 Positive Lubrication, continuous direct dip 
of revolving elements at all speeds. 


7 Tie Rod and turnbuckle serve as anchor and 
facilitate V-belt or chain adjustment, 


A FEW TYPICAL APPLICATIONS 


finger x 
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BUCKET ELEVATOR SAND CLASSIFIER 
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APRON FEEDER 





BELT CONVEYOR 


» + « @ good name in industry 
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HOW INTALOX*® SADDLES CAN REDUCE 
TOWER HEIGHT AS MUCH AS 307% 


10.0 
8.0 





1.00 
080 





If your choice of a tower filling is based on 
what packing will, for an equivalent through 
put, be most economical in both initial 
tower investment and operating costs — take 
a look at these charts and their accompany- 
ing table. 
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This is another typical demonstration of the 
striking savings that can be made through 
the use of Intalox saddles. It is based on 
observed capacity data in a pilot plant 
operation where CO, is removed from an 
inert atmosphere using a dilute aqueous 
<austic solution. 
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It will pay you to analyze tower construction 
and operating costs in the light of greatly 
reduced tower height and weight. You'll 
quickly see why cost-conscious engineers are 
more and more frequently designing towers 
to use to the full pronounced advantages of 
Intalox saddles. 
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Chart No. 1 (Above) 


Pressure drop data comparison. Data shown both in 
inches of H.O per foot, and total pressure drop in. 
inches of H,O. 
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Chart No. 2 (Left) 


Showing comparison of packed height required for 
yi ~—_ || :~removal of CO, from an inert atmosphere using dilute 
= +f caustic liquor as the scrubbing liquid. 
2000 5000 10000 20000 
Gos Rate to Tower — cu. ft. /hr. 
COMPARATIVE STUDY BASED ON DATA SHOWN ABOVE 
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Packing Weight of Steel 
Weight Shell— 4” 
Lbs. Thick 


Pressure Drop— 


s Weight. 
a Shell Inches of H,O** 





2.0 


1” Raschig Rings 
1” Berl Saddles 
1” Intalox Saddles 


1.0 
1.0 
1.0 








12.0 
10.5 
8.6 


480 
473 
293 








672 
588 
482 





1152 
1061 
775 





0.76 
0.68 
0.68 





0.77 





* To remove 90% of the CO, from the gas; initial gas composition being the same in all cases. 
** For a gas flow of 5,000 cu. ft./hr. and essentially atmospheric operation. / 
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¢ Standard Oil Development will soon reveal details on the fluid- 


Edward T. Thompson 





ized char adsorption process it’s been pilot planting at Baton Rouge. 
I I } I a £ 


The word is that it works best on difficult gas separations, such as 


hydrogen purification. There are no commercialization plans yet. 


¢ There'll soon be a major user of the oxo process. 


Carbide 


and Carbon will start up a new unit at Texas City this month that 


will turn out 60 million pounds a year of oxygenated chemicals. 


Sohio set to make nitrogen chemicals 


After two years of intra-company wrestling, 
Standard Oil of Ohio has decided to get into the 
chemical business. Plans call for a $17 million 
plant to make 300 tons a day of anhydrous ammonia. 
About 200 tons daily will be further processed into 
125 tons of urea, 60 tons of nitric acid and 200 
tons of nitrogen solutions. 

Location is still indefinite, but it will cithe: 
be in Toledo or Lima, Ohio. Decision rests on 
whether readily available byproduct hydrogen from 
Lima’s reforming operations offsets excellent water 
supply and waste disposal facilities at ‘Toledo. Most 
observers are confidently predicting that Lima will 
get the nod. 

With Sohio off and running, the only major 
oil company that’s still resisting the siren call of 
petrochemicals is Socony-Vacuum. And even thev 
may not be far behind. 

Nine new catalytic reformers have just been 
scheduled, which, with four now under construc 
tion, will boost the company’s cat reforming 
capacity to about 130,000 bbl. per day. When 
completed—in about two years—these units will 
put Socony in an excellent position for recovering 
hydrogen for chemical manufacture of its own. 


Ion exchange moves into epoxidation 


Du Pont has developed a new method for 
using hydrogen peroxide to epoxidize unsaturated 
fats and oils into a whole raft of chemical inter 


First to emerge: isooctyl, primary decyl and tridecyl alcohols. 
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mediates. Still in the experimental stage, it replaces 
the sulfuric acid catalyst normally used in such 
reactions with an acidic ion exchange resin. Since 
the resin doesn’t attack the epoxy ring under 
reaction conditions, high epoxide yields result. 

I'poxidation is essentially the insertion of an 
oxygen atom in a double bond to form a carbon-to 
oxygen-to-carbon ring. Hydrogen peroxide is not 
strong enough to do the job alone and must 
normally be converted—in situ—to the peracid. 

The Du Pont process does all this in one 
step with essentially no byproduct formation at 
temperatures from 115 to 175 FF. And vields are 
high. When epoxidizing methyl oleate, for 
example, conventional processes give an epoxy 
oxygen value of about 4.0% —if you keep the tem 
perature below 115 VF. The resin technique 
achieves up to 4.7% epoxy oxygen. 

If the process proves commercially successful, 
Du Pont expects it will be best used to make resin 
plasticizers and stabilizers, plus intermediates for 
insecticides, paints, varnishes and lubricants 


Flexible depreciation—a new tax phrase 


For many chemical firms, the most in»portant 
part of the omnibus tax revision that became 
law this summer is the new look given to deprecia 
tion policy. ‘The faster amortizations allowed carly 
in a plant’s life will go a long way toward minimiz- 
ing exposure to long term uncertainties. 

Until now, unless vou happened to be in a 








New York 36, N.Y 





42nd St., 
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defense goal category, you've often had to depreciate 
new facilities on a straight-line basis (e. g., 10% 
of the gross investment per year for ten years). 
Now, though, you’ve got a number of optional 
methods, including the “declining-balance” method 
which allows up to twice the percentage rate of the 
old system to be applied to the plant’s unamortized 
value for the year. 

To illustrate: a plant costing $25 million, with 
an estimated useful life of ten years, would be 
written off at the rate of $2.5 million a year for 
ten years under straight-line depreciation. But 
with the declining-balance method, you can deduct 
$5 million (20%) the first year. In the second 
year the depreciated balance is $20 million so a $4 
million deduction is allowed. 

Thus in five years, about two-thirds of the 
original investment can be written off as against 
only half under the old rules. 

And the actual cash savings in the first year 
will be substantial—52% (at the present tax rate) 
of the difference between the declining-balance 
and straight-line depreciation reserves. In the case 
above, the tax saving the first year would be over 
$1.3 million. 

Of course under declining-balance you would 
never actually fully write-off your plant. But the 


law allows you to switch to straight- line deprecia 


tion at any time. In most instances this move 
would be most profitable in the seventh or eighth 
year (based on a ten year amortization) because 
at this point the unamortized balance is about the 
same by either method. 


Major suspension PVC plant nearly ready 


Official opening of General ‘Tire’s $6 million 
polyvinyl chloride plant in Ashtabula, Ohio, 
scheduled for Oct. 21, will mark the return to the 
American scene of the suspension polymerization 
process for PVC. Equally important, it’s the first 
such plant designed and built here by an inde- 
pendent engineering firm—Scientific Design. 

Until now, suspension PVC know-how was 
pretty closely held by such big producers as U. S. 
Rubber. SD, which also just completed a 15-20 
million pound plant of this type in Europe, says 
they've improved on earlier processes by short- 
ening the operatiag cycle to give more production 
per unit of equipment. Thus they've brought the 
product into a good competitive price position with 
that made by the more commonly used emulsion 
process, 

Suspension PVC has long been known as a 
purer, more versatile product than the emulsion 
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type. Now, with the cost problem apparently 
licked, its one major disadvantage is that the 
actual polymerization is a batch step, while 
emulsion PVC is easily made continuously. 

In conventional emulsion processing, water, 
vinyl chloride monomer and several percent of 
emulsifying agents are polymerized. About 10% 
of the monomer doesn’t react and is recycled. 
Usually the emulsion product is spray dried, leav- 
ing all processing chemicals in the final product. 

The Scientific Design suspension process, as 
used in Europe (and presumably by General), needs 
less than 1% of suspending agent—polyvinyl alcohol 
—and catalysts—benzoyl, acetyl and lauryl peroxides. 
These are mixed with vinyl chloride monomer and 
water and polymerized—batchwise—in a jacketed 
reactor. Unconverted monomer (10%) is removed 
from the resulting suspension first, then the polymer 
—continuously—leaving most of the additives in the 
water. Wet polymer cake is finally air dried. 

For certain specialty polymers, the emulsion 
process still has a definite edge. But for general 
purpose and electrical grade resins, SD feels its 
suspension technique is far more desirable. 

Next step in the company’s plans is to market 
a series of “package” suspension process designs for 
low-budget plants to make 4-15 million pounds of 
polyvinyl chloride annually. They estimate that 
nearly 500 of the country’s smaller processors could 
use such designs to good advantage. 


Hardwood—potential savior of newsprint 


Almost anyway you look at it, the future of 
newsprint in the U. S. is tied inextricably to the 
chemical pulping of hardwoods, particularly those 
of the poplar family. Softwoods are now being 
overcut by about 20% and, with a predicted news- 
print consumption rise from 6.1 million tons last 
year to 8.7 million by 1975, hardwoods offer the 
best chance for expansion. 

That’s the tenor of the latest Dept. of Com- 
merce report to Congress on newsprint. While it 
makes no specific recommendations, the report does 
provide an excellent summation of what’s being 
done by industry and government to lessen the 
dependence on woefully scarce softwoods, from 
which nearly all newsprint is now made. 

At prevailing prices, hardwood pulpwood is 
considerably cheaper than softwood and you get 
more pulp per cord. But hardwood groundwood 
made by conventional mechanical means is weaker 
than softwood groundwood and requires addition 


(Continued on page 110) 
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At the Los Angeles plant of 
Pillsbury Mills, Inc. .. . 


p-ic 


poic Twin Shell Blender* 
mixes dry feed locally— 


Production worker Cruz Fléres starts filling pk 
twin shell blender with limestone flour. Pencillin 
drugs are also added, then... 


ae ee 


After pushing starting button, Flores is free for other work until mixing is 
completed. Power consumption is low because of p's unique patented design. 
Finally... 


When your blender gives a thorough mix, does it fast, 
and is easy to operate and maintain—then it’s a cinch 
to “roll your own.” In fact, sometimes it’s even better! 
That's the conclusion of Pillsbury Mills, Inc., Los 
Angeles plant, and they know by experience. 
Mixtures of anti-biotic-treated feeds were previously 
shipped west from the main plant in Iowa. “If there 
was a critical hold-up in deliveries,” says Los Angeles 
plant superintendent Charles F. Wilson, “we faced a 
stalemate in operations. Moreover, there were freight 
costs. Now, with our p- blender, all that is changed.” 


AONE Ai: 


cuts freight costs, ends delays. 


eS 


Dust-tight slide valve is opened, thoroughly blended 
feed flows out freely from g-c's smooth, obstruc- 
tionless interior. 


“The time and labor required to operate it is negli- 
gible,” in Mr. Wilson’s words, and both discharging and 
cleaning are equally easy. Absence of interior obstruc- 
tions means free material flow, and “... we just haven't 
had any maintenance problems.” 

pk twin shell dry blenders are continually making’ 
records in dozens of other fields—for speed, ease of 
operation, uniformity of blend. Send us a semple of 
your materials for a thorough blending analysis—or 
write today for fully illustrated Catalog 12. 


*Patented 


the Patterson-Kelley Co., inc. 


200 Lackawanna Avenue, East Stroudsburg, Penna. 
@ 2808 


101 Pork Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 96-A Huntington Avenue, Boston 16 * and other principal cities. 
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of greater amounts of chemical pulp for manufac- 
ture into newsprint. Most development work has 
been on chemical pulping methods for hardwoods. 

Three processes—chemigroundwood, neutral 
sulfite semichemical and cold soda—are the most 
promising, according to the report. ‘They yield 
pulps with strengths between softwood groundwood 
and sulfite. In blends with poplar groundwood, 
indications are that these allow displacement of 
some or all of the costly softwood chemical pulp, 
besides displacement of softwood groundwood. 

CuEMiGRouNDWwoop— Well along commercially 
(Great Northern Paper is building a 350 ton 
per day mill in Maine), this process treats hardwood 
blocks in a sodium sulfite-sodium bicarbonate liquor 
under pressure. After digestion, conventional 
grinding yields 85-90% pulp that normally doesn’t 
have to be bleached. Significant cost savings are 
indicated over softwood groundwood pulp. 

SemicHeMicaL—In the U. S. and Canada, 26 
mills, with 3,000 tons of daily capacity, now use 
this process. First tried in 1925, it’s similar to the 
chemigroundwood process except that chip wood 
is used and the softened chips are usually fiberized 
in a disk mill. Yields are 70-85% pulp, depending 
on the severity of treatment—strength generally in- 
creases as yield is lowered. Cost of finished pulp 
is at least 25% below semibleached kraft or spruce 
sulfite pulp. 

Corp sopa—Still in development here, but 
due for commercial runs in Italy very shortly. Wood 
chips are steeped in relatively strong sodium hy- 
droxide, then passed through a disk refiner for 
complete fiber separation. Pulp yield is about 90% 
and no bleaching is needed if a light-colored wood, 
such as poplar, is used. Direct substitution of cold 
soda pulp for softwood groundwood is not economi- 
cal, Its advantage lies in combining it with poplar 
or other hardwood groundwood pulps. 


New levuloese process goes commercial 


The only domestic producer of crystalline levu 
lose, Pfanstieh] Chemical Corp., is just about ready 
to start up a new 1,500 pound a month plant at 


Evanston, Ill. They'll use a new process that selec- 
tively ferments any disaccharide. Glucose is fer- 
mented out and optically active levulose can be 
isolated in pure form. 

Markets for levulose right now are fairly small. 
But there are some mighty lucrative potentials. 
For example, the honey industry says it could use 
30-90 million pounds a year to prevent sugar 
crystallization. Intravenous dextrose is used to the 
tune of 3.5 million pounds annually and levulose 


—at the right price—could displace a big chunk 
of that. 

Some of the levulose derivatives have interest- 
ing outlooks, too. Pfanstiechl plans to develop and 
promote such products as lactones, lactone salts for 
sequestering and sugar acids. 

Chief by-proauct of the process will be gluconic 
acid. ‘This can be converted to sodium gluconate, 
a sequestering agent used in dairies, or to calcium 
gluconate, which is used in calcium therapy. 

But paradoxically, there's a good chance the 
new plant may become obsolete before it’s out of 
its infancy—and the developers are happy. 
Pfanstiehl is hot on the trail of a brand new raw 
material, rich in levulose, that won’t require their 
complex separation process. If it pans out, prices 
should tumble, giving levulose significant tonnage 
possibilities. 


Industrial water distilled from the sea 


First U. S. industrial application of ocean 
water distillation will be undertaken by Pacific Gas 
and Electric Co. at a $44 million power plant it’s 
building at Morro Bay, Calif. Although not of a 
chemical nature, chemical firms are watching the 
development with great interest, particularly those 
in water-shy California. 

Two triple-effect evaporator sets will be in- 
stalled, each costing $200,000 and having a com- 
bined capacity of 100 gpm. To minimize salt crust- 
ing, PG&E will maintain high salinity (150% of 
normal sea water) and low boiling temperatures 
(190, 162 and 123 F. in the three effects). Also, 
water entering the first effect will be treated with 
corm starch and disodium phosphate. 


Iranian oil will flow, but not here 


Although there’s been no official ratification 
by Iran’s parliament, most parties to the long oil 
dispute there consider the affair settled—and hap- 
pily. The end came quickly, considering the three 
years spent in haggling, and by 1957 crude oil 
production in Iran should be restored to its pre 
nationalization level—600,000 bbl. per day. 

But little if any of this new oil is expected to 
reach U. S. markets. And any that does will only 
displace other foreign crude. The outlook for the 
next few years is certainly not for increased import- 
ing of oil or oil products. 

The final compromise between Iran and the 
eight-company consortium that sought to restore 


(Continued on page 112) 
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SULFONATION 





For finer sulfonated products at lower cost, investigate 
the advantages of using General Chemical’s “Sulfan.” 


In sulfonations, ‘“Sulfan” furnishes more than 99% 
available SO in a safe, easy-to-handle liquid form. For 
many applications, this means that ‘Sulfan’’ offers 

nine times as much usable SO, as 100% sulfuric acid and 
over three times as much as 20% oleum. Every pound 

of “Sulfan” that goes into a process can be utilized for 
sulfonating! Spent acid and its frequent disposal 
problems are eliminated! 


Such benefits alone make “Sulfan” worth your prompt 
investigation, and it offers other important process 
economies and advantages, too. So, if you use sulfonations 
or sulfations in the manufacture of your product, 

learn more about “Sulfan” without delay. 


For more information, use the handy coupon below. 


ed Sulfuric Anhydride) 


A laboratory development just a 
few years ago, “Sulfan” today is 
a commercial chemical of ever- 
growing importance. This new 
processing tool is now being regu- 
larly shipped to many users in 
tank car quantities. 


Where to Use “Sulfan’ 


Detergents 

Dyestuffs 

lon Exchange Resins 
Organics 

Petroleum Sulfonates 
Pharmaceuticals 

Plastics, and other products 


<= ee ce Ge ee Gee ee Ge Ge ee ee ee ee ee ee ee ee ee ee ee ee ee ee a ee ee 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Please send me technical information on SULFAN. I am interested in SULFAN for use in the fol- 


lowing application 








Name 


Title 








Organization 


Address 





City. Zone 
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production had few surprises (see Chementator, 
June 1954, p. 110). With the exception of a com 
pensation clause, it looks much like the agreements 
now in effect with other Middle East countries. 

The consortium and National Iranian Oil Co. 
will form two separate companies to operate the oil 
ficlds and refinery. Full management authority 
goes to the consortium which will split the profits 
with Iran on a 50-50 basis. Production will run 
about 300,000 bpd. of crude oil the first year— 
higher than most oil men thought possible—rising 
to about 600,000 bpd. by the third year. Each 
member of the consortium will market its own 
share of production independently. 

Iran’s income will go up accordingly, to a high 
of about $190 million—including taxes paid—in the 
third year. The agreement is valid for 25 years, 
with three additional five-year options. 

As for compensation, Iran will pay Anglo 
Iranian Oil Co. (40% partner in the consortium ) 
$70 million over ten years in final settlement of all 
claims and counter-claims. 

Startup of the huge Abadan refinery is expected 
shortly after crude production begins. Refinery 


runs will eventually hit about 250,000 bpd., com- 
pared with 550,000 prior to nationalization. ‘The 


emphasis will be on light fractions rather than the 
heavy oils that used to be the bulk of the output. 

With the exception of the pro-communists, just 
about everyone is optimistic about the feasibility 
of the compromise. Because gradual return to 
normalcy is the key to the plan, there should be 
little disruption of present oil markets, particularly 
our own domestic ones. 


And they're still jumping into titanium 


Working in anything from tiny basement labs 
to million dollar pilot plants, a seemingly endless 
multitude is tryirg to unlock the door to success 
ful production of cheaper titanium metal. Latest 
to reveal their interests are the Glidden Co., long 
a power in titanium pigments, and Horizons, Inc., 
both of Cleveland. 

Glidden’s sally into the fray will be via a 
pilot plant at Paltimore, Md., to be built in con 
iwnetion with a new 12,000 ton-a-vear ‘TO. unit. 
There the company will test a new “electrolytic- 
clectronic” process worked out in its laboratories 
The cost of the combined project will be $12 mil 
lion and if the pilot plant is successful Glidden 
will go ahead with a $30 million titanium metal 
plant—without government financial aid. 

Also forsaking the Kroll process, Horizons has 
engaged Singmaster & Brever of New York to 
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design and build a $564,000 pilot plant at Stam 
ford, Conn. ‘Vhe General Services Administration 
is lending the money and will be repaid through 
future metal sales to the government. 

The process, like Glidden’s, is clectrolytic. 
Potassium titanium fluoride and salt serve as the 
electrolyte, graphite and iron as clectrodes. Argon 
gas blankets the system. 


Cyanoethylation on the move 


With one big pilot plant just starting produc 
tion and another under construction, a relatively 
untried process for treating cotton—cyanoethyla- 
tion—is emerging from the laboratory. And with 
it move the hopes for establishing an important 
new market for acrylonitrile. 

What the treatment accomplishes is this: cot 
ton is made completely rot and mildew proof, 
much more heat stable and is more readily dyed. 
In addition, it exhibits greater stretch. 

Much of the basic research on the process was 
done by the Institute of ‘Textile ‘Technology in 
Charlottesville, Va. Cotton is pretreated with 
aqueous caustic, then reacted with acrylonitrile. 
Properly done, this leaves 3-5% nitrogen firmly 
attached to the cellulose polymer. ‘The product 
is then neutralized with acetic acid, water-washed 
and dried. 

So far, though, cyanocthylation has been 
strictly on an experimental basis. For its com 
mercial possibilities, the industry will have to watch 
the pilot plant operations of two big acrylonitrile 
producers—American Cyanamid and Monsanto. 

Cyanamid, concentrating mostly on a con 
tinuous method for treating fibers, has completed 
a plant at Standard-Coosa-Thatcher Co.’s big cotton 
mill at Rossville, Ga. Evaluation lots will go to a 
majority of southern cotton mills. Processing costs 
are the big unknown and to complicate the tech 
nology picture, it’s considered likely that continuous 
production will recessitate the use of pressure to 
speed up the reaction. 

Monsanto, on the other hand, has chosen to 
put its emphasis on fabric treating. Working with 
IVT and Fulton Bag & Cotton Mills of Atlanta, 
the firm will turn out experimental product from a 
pilot plent row being built near ‘Texas City. 

Neither Monsanto nor Cvanamid has any in- 
tention of getting into the cotton treating business. 
Their sole a'm is to push this possible new outlet 
for acrylonitrile by doing the process work them 
selves. 


For more of WHAT'S HAPPENING 
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SHELL CHEMICAL 


As THE NEED for dependable petro- 
leum-derived ethyl alcohol has be- 
come more and more urgent, Shell 
Chemical has expanded its distri- 
bution facilities. 


Now, complete dénaturing plants 
have been established in three key 
industrial centers, ready t® make 
the fastest possible delivery to you 
in any quantity you may need... 


in drums, tank trucks, compartment 
trucks, tank cars or compartment 
tank cars.* 


Shell Chemical’s ethyl alcohol is 
of the highest quality, meeting or 
surpassing all Federal and com- 
mercial specifications for purity. It 
is available as pure alcohol (190 
proof), in specially and completely 
denatured grades, and as the two 





proprietary solvents, Neosol® and 
Neosol A. 


Your Shell Chemical representa- 
tive will be glad to discuss your 
alcohol supply preblem with you, 
at your convenience. You are in- 
vited to telephone or write. 


*Tank truck and drum availability 
west of Rocky Mountains is limited. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
380 Madison Avenue, New York 17, New York 


Aflanta - Boston - Chicage « Cleveland + Detrelt - Heuston - Les Angeles - Newark » New York - San Francisco + $1. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Montreal - Teronto - Vancouver 
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OXIDATION of lignin, heart of process, takes place in these agitated reactors. 





New Vanillin Process Meets Tariff Barrier 


Here’s how Ontario Paper Co. found the key to 


successful use of lime for alkaline oxidation of waste 


sulfite liquor to produce vanillin. 


When a papermaker can go into 
the fine chemicals business and 
meet established competition across 
a tariff wall, he has something. 
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That description fits Ontario 
Paper Co., whose production of 
vanillin from waste sulfite liquor at 
Thorold, Ont., is sold at a competi- 
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tive $3 per Ib. in the United States 
by Dow Chemical Co. in spite of a 
U. S. tariff amounting to 71¢ per 
Ib. (224% plus 344). 

Ontario Papét’s novel process is 
noteworthy not only economically 
but technically as well. It’s based 
on oxidation of lignin-containing 
sulfite liquor in the presence of lime 
~a method which everyone “knew” 
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Feature News 


This Month 


New Vanillin Process... 

Uses for Radioisotopes... . 
Manganese Dioxide Process. . . . 
New Monobasic Acids 


Eight Alumina Processes... .. . 





; More Ammonia Capacity 


Biggest Smog Source 


would give only minute yields. But 
Ontario researchers found an opti- 


mum combination of operating 
variables which gives respectable 
yields of 6 to 8%. 

> Meeting the Tariff Barrier—On- 
tario Paper Co. has long looked for- 
ward to the day when it could fully 
utilize its sulfite waste liquor. First 
commercial success along this line 
was production of ethyl alcohol by 
fermentation of the hexose content 
of the liquor, A plant built during 
World War II to furnish badly 
needed alcohol is still operating suc- 
cessfully at a production rate of 
2,500 U.S. gal. per day. 

Research on additional products 
and processes really got rolling after 
the war, under the direction of Dr. 
Charles Sankey. By 1948, Sankey 
and coworkers, including the On- 
tario Research Foundation of To- 
ronto, had turned up enough nove] 
ideas on vanillin manufacture to 
apply for international patent cover- 
age. Three key U. S. patents were 
issued in late 1951 (2,576,752-4). 
Pilot-plant work, meanwhile, was 


in progress during 1950-51. 
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EXTRACTION with toluene recovers vanillin from oxidized liquor. 


In spite of definite economies 
over other processes for making 
vanillin,* Ontario Paper’s chances 
of breaking into the U. S. market 
were doubtful until the Torquay 
conference cut the tariff on vanillin 
in half (it had been 45% plus 7¢, 
for a total of $1.42 per lb.). Cheered 


by the conference action, company 


*Other commercial processes for 
making vanillin: (1) from oll of cloves, 
through eugenol and isoeugenol; (2) 
from phenol, through guaiacol—the 
usual synthetic procedure; and (3) 
alkaline oxidation of lignin, using caus- 


soda. 


officials authorized construction of 
the present plant. Completed in 
December 1952, it cost $1.4 million 
and has a capacity in excess of 
400,000 Ib. per yr. of combined 
vanillin and Lioxin. Half of this 
output is currently going to U.S. 
consumers. 

> Chemical Intermediate—Lioxin is 
the company’s trade name for a 
product containing 97% vanillin, 
together with other components 
which give it specific characteristics. 
Its odor and taste are distinctively 
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WHAT’S HAPPENING ... 


different from vanillin, and _ it 
cannot be substituted normally for 
vanillin, 

However, because of its high 
vanillin content and its $2.25-per- 
lb. price tag, the company is trying 
to develop Lioxin as a chemical 
intermediate for new uses where the 
more expensive vanillin would be 
uneconoinic. With the entire U. S. 
consumption of flavoring vanillin 
only about one million Ib. per yr. 
Ontario Paper looks to Lioxin as 
the product with a bigger future. 
» Process Development—Although 
alkaline oxidation of lignin to vanil- 
lin is an old process (known since 
1905), its commercial embodiment 
(as practiced by Salvo Chemical 
Corp., Rothschild, Wis.) has pre- 
viously required the use of sodium 
hydroxide as the hydrolyzing agent. 
Vanillin yields are good—12-14%. 
Chief drawback is that NaOH must 
be recovered for maximum econ- 
omy. 

Ontario’s Dr. Sankey figured that 
use of lime instead of caustic soda 
might be more economical in spite 
of lower yields on a lignin basis. 
Lime was much cheaper (fines were 
available from nearby North Ameri- 
can Cyanamid) and recovery would 
be unnecessary. 

Another unique advantage would 
be operation of a vanillin unit 
in conjunction with the Thorold 
alcohol plant. Consumption of the 
hexose content of the liquor in 
making alcohol reduces the lime 
requirement by approximately one- 
third. And carbon dioxide given 
off during fermentation could be 
used to help acidify the liquor after 
hydrolysis. 

So researchers set their sights 
at boosting the trace yields reported 
in the literature to some reasonable 
level. This involved a complete ex- 
ploration of process variables—time, 
temperature, lignin concentration, 
partial pressure of oxygen, pH and 
agitation. 
> Unexpected Results—Contrary to 
usual concepts of thermodynamics, 
Sankey’s group found that yield 
was higher at lower concentrations 
of lignin. And contrary to theo- 
retical principles of chemical engi- 
neering reactor design, yield from 
a single reactor was higher when 
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PURE vanillin comes out of tray dryer. 


operated continuously than when 
operated batchwise. 

Dr. Sankey explains these appar- 
ent anomalies partly in terms of the 
solids present in the process. The 
solid phase, consisting of lime, cal- 
cium carbonate, calcium sulfate, 
calcium oxalate and calcium-lignin 
compounds, adsorbs some of the 
vanillin. In dilute liquor, the quan- 
tity of material in the solid phase 
is less (more is in solution), there- 
fore the amount of vanillin ad- 
sorbed is less. 

Yield of vanillin is extremely 
sensitive to pH. Alkalinity must 
be kept above pH 12 at all times 
throughout the reactor. This re- 
quires good agitation to keep the 
lime well dispersed. 

Oxygen partial pressure must be 
controfied to avoid overoxidation 
with resulting vield loss. Optimum 
pressure is a function of tempera- 
ture. For operation at 170 C., par- 
tial pressure should be less than 
20 psi. At higher temperatures, 
oxygen partial pressure should be 
lower. Total pressure, of course, in- 


cludes partial pressure of nitrogen 
and steam in addition to that of 
oxygen. 

> Plant Operations—Starting ma- 
terial for vanillin production is the 
effluent from the alcohol plant. 
This liquor is more dilute than 
the original sulfite liquor, which is 
all to the good, as pointed out 
above. 

Lignin solution, lime slurry and 
compressed air are fed continu- 
ously into two parallel vessels 10 
ft. dia. by 20 ft. high, equipped 
with turbine agitators. 

Reactors effluent goes through 
continuous solid-bowl centrifugals 
for removal of sludge, thence to 
two tanks in series for acidification. 
Carbon dioxide from the alcohol 
plant is bubbled through the liquor 
in the first tank; sulfuric acid com- 
pletes the job in the second. A 
pressure-leaf filter clarifies the acidi- 
fied liquor. 

The vanillin content of the 
liquor is recovered by continuous 
countercurrent extraction with tolu- 
ene in a tower 74 ft. dia. by 58 ft. 
high. The toluene extract, in turn, 
is washed batchwise with caustic 
soda in a small mixer-settler vessel, 
reaching a concentration of 10 to 
12% in the caustic soda. 

The caustic solution of vanillin 
and coproducts goes through a 
scries of separation steps leading up 
to distillation of an oil at an abso- 
lute pressure of 2 mm. Hg. The dis- 
tilled product is Lioxin, which may 
be run from the still receiver into 
cooling pans and then broken up 
in a jaw crusher. 

Or the distillate may be puri- 
fied by dissolving it in water, 
treating with activated carbon, fil- 
tering out the carbon, crystallizing 
under vacuum, centrifuging the 
crystals, and vacuum tray drying. 
Product is pure vanillin. 
> Hopes for the Future—Ontario 
Paper Co. is eyeing the chemical 
market as its biggest potential out- 
let for products made from lignin. 
In addition to Lioxin, other product 
possibilities are vanillic acid—now 
going to the sewer with the raffinate 
from the toluene extraction—and 
both vanillil and acetovanillone, 
which can be recovered as separate 
products. 
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There are sound reasons why you can rely on RCI 
for MALEIC ANHYDRIDE and other basic chemicals. 
Reichhold, as one of the most rapidly growing chemi- 
cal firms, naturally wants to please. So it has set itself 
up to provide the ultimate in service...extensive pro- 
duction facilities, accessible warehouse stocks strate- 
gically spotted throughout the U.S., and technical aid 
available from numerous plants and sales offices. 


As for RCI Matetc itself, Reichhold’s leadership in the 


world’s synthetic resin production indicates the out- 


It pays to make RCI standing quality you can expect from this chemical. 


You'll benefit too from the economies realized via 


your headquarters for RCI’s new process of converting MaLeic AciD to 
crude MALEIC ANHYDRIDE continuously and in one 


MALEIC AN HYDRIDE step. And you'll want to try RCI MALeic ANHYDRIDE 


in its convenient new pellet form. 


For details and specific information about these basic 
chemicals, address inquiries to Sales Manager, 
Chemical Division, Reichhold Chemicals, Inc., 630 
Fifth Avenue, New York 20, N. Y. 


If you make... 

Synthetic resins * Chemical intermediates 
Surface-active agents, antiseptics, etc. 

investigate RC! Maleic Anhydride 


REICHHOLD CHEMICALS, INC. $25 NORTH BROADWAY, WHITE PLAINS, N.Y. 





Creative Chemistry... , 
Formal Dehyde 
Your Partner 


‘ Glycerine 
in Progress 


Maleic Anhydride 
Phthalic Anhydride 
Phenol 

Sodinn Sulfate 


Sodium Sulfite 


NO MORE TOXIC FUMES 
and dust (simpler handling, 
too), thanks to RCI’s pellet- 
izing of Maleic Anhydride. 
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for Tracing ... 
Reaction paths 
Catalytic action 
Flow of fluids 
Position of materials 
Distribution patterns 





Chemical Process Industries Are Using Radioisotopes... 


for Measuring ... 
Chemical composition 
Thickness and density 
Viscosity 
Extent of corrosion 


Wearing rates 


and for... 
Catalyzing reactions 
Radiography 
Eliminating static hazards 
Luminescence 








Uses for Radioisotopes Are Mushrooming 


New applications for radioisotopes and radioac- 


tivity turn up almost daily. 


Here’s a round-up of some 


of the newest and most important. 


Today's applications of radioiso- 
topes range all the way from cata- 
lyzing “impossible” reactions to 
analyzing the products, from cold 
sterilization to the measurement of 
physical properties. 

In the eight years that these 

materials have been available to in- 
dustry, Atomic Energy Commis- 
sion sales have leaped from nothing 
in 1946 to about $1.2 million dur- 
ing 1953. And nearly every seg- 
ment of industry has put these 
materials to work. 
» New Method, New Products—Of 
the many ways in which the chem- 
ical industry can profitably employ 
radioisotopes, possibly of greatest 
potential importance is the applica 
tion to catalyzing reactions. Chlori 
nation of hydrocarbons and the 
polymerization of monomers, not 
ably ethylene, are now carried out 
on a bench scale using radiation 
from isotope sources as catalyst for 
the reaction. 

With this technique entirely 
new polymers—never before made 
by any method—are obtained. 
These include polyperfluoropropy- 
lene, polyperfluorobutadiene and 
polyperfluoroacrylonitrile. 

Researchers report that the 
method has several distinct advan- 


tages over methods using heat, 
pressure or the usual catalysts. Re- 
actions take place at lower tempera- 
tures and pressures. For example, 
in polymerizing ethylene present 
processes use pressures on the order 
of 10,000 to 15,000 psi., with radia- 
tion this is sliced to 2,000 to 5,000 
psi. Further, there is no addition 
of foreign matter to the reaction 
mix—and little chance for the re- 
actants to poison the catalyst. 
Deeper penetration of the radia- 
tion from isotope sources and the 
fact that it will penetrate steel gives 
this form of radiation an edge over 
ultraviolet light in catalyzing cer- 
tain reactions. Ultraviolet light is 
limited by the necessity for quartz 
equipment and by its poor penc 
trating characteristics. 
> Also Altered — Isotope radiation 
will also alter the properties of pres- 
ent materials. Increased cross-link- 
age of the long-chain molecules 
make irradiated polyethylene a 
much stronger, more solvent- and 
temperature- resistant material. 
With the proper type of radia- 
tion, rubber can be vulcanized— 
without resorting to sulfur or other 
chemical agents. 
> New and the Old-— Sterilizing 
foods and drugs at room tempera- 


ture with gamma radiation is now 
being studied. While the technique 
has proved feasible, problems of 
high costs and unwanted byprod- 
ucts must yet be solved satisfac- 
torily. 

At present, massive doses of radi- 
ation are required to completely 
sterilize. But, in the food field par- 
ticularly, ‘“‘pasteurization”  tech- 
niques, which use only mild doses, 
have promise. 

One of the oldest industrial uses 
of radiation, radiography, has also 
been brought up-to-date. Radiog- 
raphy, in which X-ray pictures are 
taken of equipment parts, is more 
efficient when radioisotopes are 
used as the radiation source. The 
radiation has a greater penetration, 
hence larger pieces can be studied. 
And the source is more compact, 
therefore the equipment has greater 
mobility. 
> Playing Tag—By tagging one of 
the reactants in a chemical reaction 
it is possible to study the reac- 
tion mechanism. Among reactions 
currently under study are the 
Fischer-Tropsch reaction, hydro- 
carbon isomerization, alkylations 
and polymerizations. It is also be- 
lieved that this tool will help us 
learn more about the mechanics of 
catalysis. 

This technique has been called* 
“more important than the micro- 
scope for solving the fundamental 


*S. E. Baton of Arthur D. Little, Ine., 
before the Atomic Industrial Forum, 
March 16, 1954, New York City. 
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BROWN & ROOT’S US SERVICES COMPLETE 
PROJECTS FASTER... MORE ECONOMICALLY 


In every major fabrication center of the 
United States, BROWN & ROOT main- 
tains highly trained experts in procure- 
ment and expediting. They know where 
materials and equipment are, and how 
to get them to a BROWN & ROOT proj- 
ect fast. 

These are only a few of the services 
that bring BROWN & ROOT customers 
back again and again. Fully equipped to 
do a complete job—from selecting the 
proper site for any plant or project on 
through designing, engineering, and fin- 


ished construction—BROWN & ROOT 
specialists “deliver the goods” on sched- 
ule, ready for immediate operation. 

Key men in the top ranks of industrial 
achievement know the value of these plus 
services. That’s why the BROWN & 
ROOT roster of satisfied clients reads 
like the Who’s Who in Industry. 

Why not join their distinguished com- 
pany if your plans call for expansion 
or new construction? A BROWN & 
ROOT representative awaits your call, 
at no obligation. 


BROWN & ROOT, Inc. Engines Conitradb deter 


BOX 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 


Associate Companies:— BROWN ENGINEERING CORP. © 


October 1954 


BROWN & ROOT MARINE OPERATORS INC. 





WHAT’S HAPPENING ... 


How Radioisotopes 
Are Saving Money 


$100,000,000 

Some 860 industrial users of radio- 
isotopes are now saving $100 mil- 
lion annually. By 1964 these yearly 
savings are expected to reach $1 
billion. 


$24,950 

For $50 a company can buy an 
amount of cobalt 60 equivalent to 
an amount of radium worth $25,- 
000. 

$6,000 

Using radioisotopes for inspecting 
Horton spheres saves $6,000 per 
50-ft. sphere. 


$50 

With antimony 124 marking the 
liquid interfaces in oil pipelines, a 
$50 saving is chalked up every time 
a diversion valve is thrown. 


$100,000 
Investing $40,000 in 
gages saved the Carborundum Co. 
an estimated $100,000 in the first 
year of operation . 
$100,000 


By narrowing the tolerance limit, 


thickness 


radioisotope thickness gages give 
rubber companies better control of 
the quantity of rubber in tires and, 
in one case, saved $100,000 for one 
machine. 


research problems of tomorrow.” 
With radioactivity, detection of 
quantities below the ordinary lim- 
its of analysis is possible. This has 
already resulted in process improve- 
ments and in lower quality control 
costs. 

® Physically, Too — Aside from 
chemical uses, radioisotopes are in- 
troduced into physical systems. Fol- 
lowed by radiation counters, they 
can locate leaks and jams in pipe- 
lines; study catalyst flow in a re- 
forming units and control the 
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valves which divert product flow 
and prevent contamination of one 
product with another when two 
or more products flow through the 
same line. 

Determing flow, diffusion and 
absorption patterns is another job 
tackled by these materials. 
>» Taking the Measure — Radiation 
is absorbed by materials at a rate 
contingent upon the characteristics 
of the material, its density and the 
amount in the path of the radia- 
tion. 

This fits radioisotope radiation 
for use in instruments measuring 
such properties as thickness, density 
and composition. Beta-ray thickness 
gages are widely used in the paper 
and plastics industries. Density 
gages, which determine the gamma- 
ray absorption of fixed volume of 
the material, claim an operating ac- 
curacy of 0.5%. Beta rays from the 
decay of strontium 90 are employed 
to measure the percent of hydrogen 
and the ratio of hydrogen to carbon 
in liquid hydrocarbon. 

Over 300 companies of all types 
now use radioisotope thickness 
gages, with yearly savings averaging 
about 2% of the product value. 
They have proved most valuable 
during production start-up, when 
savings have reached 10 to 20% 
of the product value. 
> Wear and Tear—Rate of wear of 
metallic equipment parts has been 
measured by irradiating the part 
and either checking the drop in 
radiation intensity of the part while 
it is in use, or checking the rise of 
the radiation from the eroding ma- 
terial at timed intervals. 

Corrosion in hard-to-get-to places 
can be detected and its extent meas- 
ured by radiographing the spot with 
a radioisotope—say, cobalt 60 or 
iridium 192. The radiation leaves a 
picture of the corroded surface on 
the film. Its area and penetration 
can be easily measured. 

This technique has been used to 
find hydrogen blisters on the inner 
surface of large refinery units. 
> Eliminating Static — A field in 
which the radioisotope has already 
proved its effectiveness is static 
elimination. Numerous installations 
in paper, textile, rubber and plastic 
plants have raised quality and econ- 


omy and reduced fire and explosion 
hazards. 

Although naturally occurring ra- 
diation sources (e. g., radium and 
polonium) still hold sway in this 
field, the trend is toward beta-emit- 
ting artificial isotopes, such as stron- 
tium 90, thallium 204 and _pro- 
methium 147. The reason: greater 
effective range of radiation. 
> The Bitter and the Sweet—Not 
all is on the credit side with radio- 
isotopes, however. Equipment cost 
and handling difficulties are often 
considerable. Then again, there are 
the “built-in” limitations. It is not 
always possible to get an isotope of 
a particular element with the proper 
half-life, activity or of the proper 
purity for a specific application. In 
fact, for elements such as oxygen 
and nitrogen no useable radioiso- 
tope is available. 

At other times, it is necessary to 
employ so large an amount of an 
isotope that its use is net safe. 

Bright spot of the picture is that 
radioisotopes are becoming more 
and more convenient to use. In- 
struments are more accurate and 
simpler to work, techniques have 
improved and more people are avail- 
able who understand and can use 
the new methods. Finally, the ma- 
terials are easier to get than here- 
tofore, and waste disposal has been 
simplified considerably in recent 
years, 


Hercules Studies New 
Use for Ammonia Plant 


With production of anhydrous 
ammonia just started, Hercules 
Powder Co. is already considering 
making other chemicals at the 
Louisiana, Mo., plant it recently 
leased from the government. Fore- 
most in the company’s thinking 
right now are methanol, formalde- 
hyde and pentaerythritol. 

One of the plant’s three am- 
monia lines could readily be con- 
verted to produce methanol. Then, 
using the same process emploved 
at Hercules’ Mansfield, Mass., 
plant, methanol would be oxidized 
to formaldehyde, major raw ma 
terial for pentaerythritol. 
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used throughout 

the world for 

great efficiency 

with low maintenancé 


LOUISVILLE DRYING 
MACHINERY UNIT 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 


Dryer Sales Office: 139 $. Fourth Street, Louisville 2, Kentucky 
General Offices: 135 Seuth LaSalle Street, Chicago 90, Iilinols 
ln Canada: Canadian Locomotive Co., Lid., Kingston, Ontario 


OFFICES IN ALL PRINCIPAL CITIES 





WHAT’S HAPPENING ... 


MULTIPLE-HEARTH KILN reduces the manganese. 


LEACH TANK uses nitric acid to dissolve the manganese. 


New MnO, Process Looms as Cost-Cutter 


Hopes of drastically lowered costs have brought 


government backing to this new process for high-grade 


manganese dioxide. Here’s how it may save money. 


Simplicity is the word for a new 
process for high-grade manganese 
dioxide being developed by E. S. 
Nossen Laboratories, Inc., Pater- 
son, N. J., and now in the 1,000-lb- 
per-hr, pilot plant stage. Bypassing 
both conventional ore dressing 
methods and high cost electrolvtic 
processes, the Nossen process takes 
a chemical tack to produce both 
metallurgical grade and_battery- 
active MnO, from domestic low- 
grade ores. 

Although low-grade manganese 
ores are abundant in the United 
States, high refining costs have thus 
far held production to only about 
10% of the nation’s needs. As a 
result the U.S. has had to rely on 
imports—particularly from the high 
grade deposits of Africa’s Gold 
Coast—to make up the difference. 
Uncertainty of this supply, espe- 
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cially in war-time, has put many 
a gray hair on the brows of both 
government and industry men— 
for manganese is essential to steel 
production (13 Ib. per ton of steel) 
and the battery-active variety is a 
widely used depolarizer for dry- 
cell batteries. 

Initial interest in the new process 
came from the government, whose 
General Services Administration 
has financially backed the pilot 
plant venture. Interest has also 
been sparked in industry, and 
Nossen Labs, a research and devel- 
opment firm, is standing ready to 
fan any flame. 
>Can Slash Costs—Low-purity 
manganese deposits (5 to 20% 
manganese) have so far defied com- 
mercial refining efforts based on 
classical ore dressing techniques. 
Although electrolytic methods have 


met with greater success (sce 
Chem. Eng., Jan. 1954, pp. 152-5 
and pp. 372-5.), high investment 
costs are a drawback. 

E. S. Nossen, vice president and 
director of research of Nossen Lab- 
oratories, claims that his process, 
which doesn’t need electrolytic 
cells, expensive electrical conversion 
equipment or costly anode handling 
equipment, requires an investment 
of only about one-sixth that of an 
electrolytic process for a plant of the 
same capacity. And, since most of 
the process reagents are recovered, 
operating costs are also lower, says 
Dr. Nossen, a Holland-born ore 
expert who’s worked with man- 
ganese ores for over 20 years. 
> Preparing the Ore—Nossen’s Pat- 
erson pilot plant takes a reddish- 
brown ore from Aroostook County, 
Me., containing about 11% man- 
ganese and screens it. Large chunks 
are jaw crushed and then all of 
the ore goes to a rod mill where it 
is ground to —60 mesh. 

With the ore from Maine, 
leaching may be carried out di- 
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lf yours 
IS a 
fluid 
heating 


MAXIMUM FUEL EFFICIENCY 
1. The generic design of |so-Flow heaters, including 
the re-radiating cone, gives excellent heat distribution 
and eliminates localized over-heating. 2. All walls are 
protected by tubes which create low refractory wall 
temperatures. 3. The refractories have high insulating 
characteristics which create minimum outside shell 
temperatures and, hence, exceedingly low radiation. 








4. With a radiant loss of under 2% more heat is ab- 
sorbed by the fluid being heated. This results in higher 
efficiency for any type of Iso-Flow design. 5. Since 
Petro-Chem designs include a wide variety of convec- 
tion sections all heaters can be engineered for opti- 
mum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic consid- 
erations justify. 


More than 1200 PETROCHEM-ISOFLOW FURNACES are in operation throughout the world 
in the petroleum, chemical and ailied industries...for all processes and for any duty, pressure, 
temperature and efficiency ... and all Petrochem-Isoflow Furnaces are pre-eminently satisfactory. 


: PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN 


2 
% 
4 


S$tZ@ 4... 


CAPACITY OouTy 


PETRO-CHEM DEVELOPMENT CO., INC. « 122 East 42nd $t., New York 17, N. Y. 


Representatives: Bethlehem Supply, Tulse and Houston * Flagg, Brackett & Durgin, Boston © D. D. Foster, Pittsburgh * Faville- 
Levally, Chicago © Lester Oberholtz, Les Angeles * Gordon D. Hardin, Lovisville © Turbex, Philadelphia (Narberth, Pa.) 


Foreign Licensees: Englend = BIRWELCO, LTD., Birminghom 6 © Fronce = HEURTEY & CIE, Paris © Germony ~ OF. (. OTTO & COMP., Bochum 
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WHAT'S HAPPENING... 


DOUBLE-DRUM DRYER decomposes the nitrate to MnO,,. 


rectly, since reduction of the man 
ganese to the manganous form is 
not necessary. Nossen, however, 
has provided a multiple-hearth re- 
ducing kiln to adapt the plant to 
other types of ore. When the kiln 
is used, a set of three covered and 
water-jacketed screw conveyors cool 
the reduced ore before it passes to 
the leach tank. 

> Leaching With HNO,—Nitric 
acid, diluted by the wash solution 
from a previous run, leaches the 
manganous oxide from the complex 
iron oxides, silica and alumina in 
the ore. With high calcium ores, 
calcium nitrate for fertilizer use is 
produced as a byproduct. 

Temperature of the leach is held 
between 175 and 190 F., and the 
equipment is constructed of stain 
less steel to resist corrosion. 

The leach tank discharges to a 
disk-type, continuous vacuum filter 
which separates the manganese 
nitrate solution from the gangue. 
Gangue is water-washed and the 
wash solution used to dilute the 
leaching acid. Filtered nitrate solu- 
tion is evaporated at about 240 F. 
in a vertical, forced circulation 
evaporator to about 65% solids by 
weight. This slurry goes to the de- 
composition unit. 


> Decomposing the Nitrate—The 
decomposition unit is essentially a 
steam-heated, stainless steel, double- 
drum dryer. When the slurry con- 
tacts the heated drums in the pres- 
ence of air, the manganese nitrate 
breaks down into MnO., HNO, 
and some NO,. 

The HNO,, together with the 
steam formed when the solution 
was heated, is condensed and re 
cycled, NO, passes on to several 
stoneware scrubbing towers where 
it is recovered as nitric acid. This 
is also recycled to the leaching oper 
ation. 

Manganese dioxide travels by 
screw conveyor to a ball mill (at far 
left of left-hand picture above) 
for grinding. It is then water- 
washed to remove soluble impuri- 
ties—nitrates of calcium, sodium 
and manganese. 

The product is flash dried with 
hot gases and bagged for shipment. 

If a battery active grade is the 
desired product, temperature of the 
decomposition unit is critical—for 
the battery-active gamma variety of 
MnO, mav be transformed into the 
inactive alpha varietv at 660 F. 

When the metallurgical grade is 
desired, the washed product is 
nodulized for easier handling. 


SCRUBBING TOWERS recover nitric acid for recycle. 


Road to Better Anodes: 
Addition of Phosphorus 


Contradicting much traditional 
theory, scientists at the American 
Brass Co. have discovered that in- 
corporating 0.2-0.3% phosphorus 
in pure electroyltic copper gives 
anodes that cause 10-15% more 
copper to deposit on the cathode 
per Ib. of anode. Until now, one 
of the axioms of electroplating has 
been that the higher the anode 
purity, the better the plating qual 
ities. 

According to American Brass, 
phosphorized copper anodes give 
freedom from anode sludge (no 
diaphragms needed), no copper 
build-up in solution and excep 
tionally smooth, heavy cathode de- 
posits. These claims have been 
substantiated in commercial runs. 

When placed into clectrolyte, 
these new anodes develop a dark 
surface film that completely sur 
presses formation of metallic par- 
ticles which ordinarily form sludge 
in the tank and build up copper 
in the plating solution. Thus scrap 
losses are very low. The film does 
not increase resistance to the cir- 
cuit and no additional voltage is 
required. 
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BETTER 
- PRODUCTS 


choice of fluid, or pong ea Write 
consultation ad Gated on your rape _— 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S. A. 


MEW YORK, BOSTON, BALTIMORE, PHILADELPHIA, PITTSBURGH, DETROIT, CINCINNATI, 
ATLANTA, CHICAGO, ST. LOUIS, HOUSTON, DENVER, LOS ANGELES, GAN FRANCISCO, 
SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 
: Toronto, Canada 





WHAT’S HAPPENING ... 


CRACKING unit makes isobutylene, which is alkylated with 
toluene to tertiary-butyl toluene. This goes to the .. . 


Way to New Monobasic Acids 


Shell Chemical hopes to capture for its new sub- 
stituted benzoic acids some of the huge markets now 
dominated by the aromatic dibasics. 


Virst of a family of aromatic 
monobasic acids has recently made 
its commercial debut, and Shell 
Chemical Corp. is anticipating 
many suitors for the hand of its 
new product, _ para-tertiary-buty] 
benzoic acid. Shell is also prepar- 
ing several of PTBBA’s younger 
sisters for introduction to industry. 

Members of this new product 
family are made by oxidation of 
various tertiary substituted toluenes. 
Oxidation of _ para-tertiary-butyl 
toluene, for example, gives para- 
tertiary-butyl benzoic acid. 

Related products, not yet com- 
mercialized, could include benzoic 
and toluic acids. 


> Commercial Prospects—-PTBBA’s 
most promising suitor so far is the 
paint and varnish industry. Use 
of PTBBA as a partial replacement 
for the fatty acid content of alkyd 
resins, says Shell, gives faster air 
drying, shorter baking time, greater 
hardness, improved color and gloss, 
superior chemical and soap resist- 
ance and simpler cooking. 

In alkyds containing 35-40% 
phthalic anhydride, Shell suggests 
using 7-13% PTBBA by weight of 
the original charge to get optimum 
resin properties. This amounts to 
30-50% replacement of the fatty 
acid content on a chemical equiv- 
alent basis. 


es 


OXIDATION unit, a stainless steel autoclave. Here the sub- 
stituted toluene reacts with air, opening the . . . 


Another prospective outlet for 
PTBBA is in the preparation of 
plasticizers for vinyl and cellulose 
plastics. This involves esterification 
of the acid with alcohols or glycols, 
such as dicthylene glycol or di- 
propylene glycol. Metal salts of 
PTBBA-~—c.g., strontium, barium 
and cadmium—show promise as 
heat and light stabilizers for vinyl 
resins. Other potential uses for 
various metallic salts are paint 
driers, preservatives for oils and 
fats, corrosion inhibitors, greases, 
specialty soaps, fungicides and in- 
secticides. 
> Up from Research-PTBBA and 
its yet-to-be-announced sisters came 
out of a research program at Shell 
Development Co.’s Emeryville, 
Calif., laboratories. 

Investigators there were aware 
of the great disparity in consump- 
tion of aromatic monobasic acids 
vs. aromatic dibasics. Whereas the 
two leading dibasics, phthalic an- 
hydride and terephthalic acid, ac- 
count for some 300 million Ib. per 
vear, sales of benzoic acid, the only 
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Feeds 2 O% Solids-- This filter, a standard drum continuous vacuum filter 


design with most advanced features adapted for the cus- 
tomer’s problem, incorporates such items as (1) rubber grids 

Cake 4 G% Sokde of thermo plastic type, (2) easy access through quick open- 
ing tank covers, (3) counterweighted pin type agitators, 
(4) steel drum-heads mastic coated, snap blow, rubber base 
plastic piping, (5) marine bronze valve and wear plate, 
(6) variable speed drives on drum and agitator, (7) anti- 
friction bearings on agitator shaft. 

In operation a dutch weave wire cloth is 
caulked in the grooves and the snap blow 
lifts the cake from the panel away from 
the drum surface so that the (8) rubber 
tipped blade never touches the drum. 

All Eimco filters are engineered and de- 
signed with the idea of prolonging cover or 
bag life. Eimco engineers will consult with 
you in the selection of the correct media for 
best filtration and longest life and supply 

, you with samples of Eimco media for your 
own laboratory work or will advise you 
on shipment of samples to Eimco Research 
Center for free filtration analysis. 
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WHAT’S HAPPENING ... 


commercial aromatic monobasic, 
amount to less than | million Ib. 

Shell figured that possibly some 
substituted benzoic acids might find 
wider usage than benzoic itself. 

Laboratory work established that 
PTBBA and some other tertiary- 
substituted benzoic acids could be 
obtained in good yield simply by 
blowing air through the hot, liquid 
hydrocarbon in the presence of a 
cobalt catalyst. After further proc- 
ess development work in the lab- 
oratory, Shell Development took 
the operation into a pilot plant, 
with a capacity of about 1,000 Ib. 
per day. 

Shell Chemical has now taken 
over commercial production at its 
Martinez, Calif., plant, using cer- 
tain facilities there which serve as 
an all-purpose special products unit. 
This unit can turn out “several 
thousand” Ib, per day of PTBBA. 

If PTBBA and family develop 
into big tonnage chemicals, Shell 
will’ likely transfer operations to 
Houston, getting nearer to Eastern 
and Midwestern markets. 
> How It’s Made—Shell makes its 
own tertiary-butyl toluene by alkyla- 
tion of petroleum toluene with 
isobutylene; the latter comes from 
Shell Oil’s adjacent refinery. 

Oxidation of TBT to PTBBA 
takes place in a Type 316 stainless 
steel autoclave operating at 150- 
175 C. and 50-75 psi. gage. Com- 
pressed air enters via a sparger just 
below the agitator. Depending on 
specific operating conditions and 
desired degree of conversion, pro- 
duction of one batch takes about 
2-4 hr. 

Optimum degree of conversion 
depends on several factors. At high 
conversions, reaction rate falls off. 
In addition, there is an increase in 
nonacidic byproducts. There is 
another practical, limitation—at con- 
versions about 60% the high con- 
centration of PTBBA in the reactor 
effluent causes mechanical difficul- 
ties in the product recovery sec- 
tion. Shell has found 50% conver- 
sion to be about right. 

Heat of reaction is about 185,000 
Btu. per Ib.-mole of oxygen con- 
sumed. Part of the heat goes into 
warming up the cold feed, part of 
it evaporates some of the TBT 
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(which is condensed and refluxed) 
and the rest is taken out via water- 
cooled coils and jacket. 

Water formed in the reaction is 
removed immediately by separat- 
ing it from the TBT reflux before 
the latter returns to the reactor. 
If allowed to accumulate in the re- 
actor and form a separate phase 
the water would extract the cobalt 
catalyst and stop the reaction. 

About 1% of the feed oxidizes 
to terephthalic acid, which is in- 
soluble in the hot liquid product. 
Some of the terephthalic builds up 
on the cooling surfaces of the re- 
actor; these surfaces must be 
cleaned occasionally by washing 
with hot soda ash solution. The 
terephthalic acid discharged along 
with the reactor product is re- 
moved in a leaf filter. The filter is 
as close to the reactor as practical; 
the filter and the connecting line 
are kept hot to prevent precipita- 
tion of PTBBA. 
> Product Recovery—Treatment of 
reactor effluent with solid NaOH 
precipitates the sodium salt of 
PTBBA: the salt is removed in a 
basket centrifugal, using TBT (re- 
actor feed) and then water to wash 
the crystals. PTBBA is sprung from 
the sodium salt by reaction with 
acid. Crystalline product is finally 
dried in a vacuum tray dryer. 

Recovery step in.the pilot plant 
at Emeryville involved direct crys- 
tallization of PTBBA instead of 
precipitating the sodium salt. Dis- 
advantage of this procedure was 
that appreciable solubility of 
PTBBA in warm mother liquor 
required cooling to 20-30 C. in 
order to get good recovery. Since 
product crystals fouled up cooling 
surfaces badlv, Shell had to inject 
water into the vessel and evaporate 
it under vacuum to get the cooling. 
P Safety Precautions—At oxygen 
conversions below 60% there is 
the possibility of having an ex- 
plosive mixture in the gas phase of 
the reactor. The zeactor is pro- 
tected with a bursting disk to pre- 
vent vessel failure in case of an 
explosion. In addition, reactor off- 
gas goes through an oxygen analyzer 
which can be set to shut off the air 
flow in case the oxygen concentra- 
tion exceeds any desired value. 


First Isopentane Unit 
Going Up in Britain 


Isopentane, an important com- 
ponent of aviation gasoline, will get 
its United Kingdom production 
debut at Shell Petroleum Co.’s re- 
finery at Cheshire, England. The 
new plant, which will go on stream 
early next year, will cost $1.4 mil- 
lion. It will operate in conjunc 
tion with a recently built Plat- 
former. 

Debutanized light platformate 
will be depentanized in a conven 
tional bubble-cap tower. Overhead 
will then go to a de-isopentanizer 
—200 ft. high with 140 Turbogrid 
trays—together with debutanized 
straight-run gasoline. Isopentane 
will be taken overhead. 


Convention Calendar 


Industrial Packaging and Materials Han- 
dling Engineers, ninth annual expo- 
sition, Chicago Coliseum, Chicago, 
Ill., Sept. 28-30. 


Symposium on the applications of ra- 
dioactivity in the rubber and plastics 
industries, sponsored by Tracerlab, 
Inc., Sheraton-Plaza Hotel, Boston, 
Mass., Oct. 6-8. 


Commercial Chemical Development As- 
sociation, growth and influence of 
foreign chemical developments, Bed- 
ford Springs Hotel, Bedford, Pa., 
Oct. 7-8. 


American Oil Chemists’ Society, sym- 
posia on analysis, surfactants, waste 
disposal and drying oils, Hotel Radis- 
son, Minneapolis, Minn., Oct. 11-13. 


American Institute of Chemical Engi- 
neers, New York Section, symposia 
on 1) new developments in the petro- 
leum and chemical industries and 2) 
cost estimation, Hotel Statler, New 
York, N. Y., Oct. 13. 


Eighth National Chemical Exposition, 
Chicago Coliseum, Chicago, IIL, 
Oct. 12-15, 


National Safety Council, 42nd _ con- 
oe and exposition, Conrad Hilton 
fotel, Chicago, Ill., Oct. 18-22. 


Plastics in Building, sponsored by The 
Society of the Plastics Industry, Man- 
ufacturing Chemists’ Association and 
the Building Research Advisory 
Board, National Academy of Sci- 
ences, Washington, D. C., Oct. 
27-28. 


October 1954—Cnemicat ENGINEERING 





When is Lead used 


ce to control 


“ 


mee Sulphuric Acid Corrosion? 


sa. 


Sulphuric acid is like ‘““Peck’s Bad Boy.” 


It has plenty of outstanding qualities, but it’s 
hard to control. 


Ordinarily, lead is the metal used by industry 
to keep sulphuric acid corrosion within limits. 
Lead is often used when H,SO, concentrations 
go as high as 96% at room temperature or as 
high as 85% at 220 degrees Centigrade. 


When making equipment to handle H,SO, 
within such ranges, lead will usually give you the 
most practical combination of corrosion resist- 
ance, simple fabrication, and reasonable cost. No 
common metal is easier to work than lead and it is 
economical, both in first cost and in maintenance. 


With other corrosives the detail differs but the 
story is much the same. So when you think of 
corrosion resistance, think of lead and... 


+ ew 
- 
ee 


When you think of Léad... 
think of National Lead 


National Lead puts lead in your hands in any 

WHAT GOES grade you may require and in every conceivable 
FOR LEAD form — sheet, pipe, coils, fittings, valves, pumps 
AND H.SO, and vessels. Or you can have National Lead fab- 
GOES FOR ricate lead equipment to your specifications. 


LEAD AND So put Nationa! Lead first in your thinking 
HUNDREDS OF when you want to combat corrosion. Call on 
OTHER National Lead for technical assistance. Ask for 
CORROSWES a copy of the new booklet on “Chemical Lead 
Products.” 

















New York 6; Atlanta; Baltimore 8; Buffalo 8; Chicago 8; 

| Cincinnati 3; Cleveland 18; Dallas 2; Philadelphia 25; 
Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co. of 

*Reg.U.s, Mass.); Los Angeles 23 (Morris P. Kirk & Son, Inc.); 
Pat.og. Toronto, Canada (Canada Metal Company, Limited). 


‘A National Lead Company 
iF 
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WHAT’S HAPPENING ... 


ALL COMMERCIAL plants, like Kaiser’s, use bauxite . . . 


BUT MANY, like the Bureau of Mines, try other ores as. . . 


Kight Processes Vie in Alumina Race 


Some are commercial successes, some are de- 
cidededly still in the planning stage, but all are aimed 


at bettering this nation’s strategic position in alumina. 
g P 


With the Bureau of Mines’ $4.5 
million alumina-from-clay plant at 
Laramie, Wyo., about to be sold 
to private industry, interest in 
alumina sources is again bubbling 
furiously. New processes are being 
explored, oid ones tightened up at 
their engineering seams. And a lot 
of new faces are trying to get into 
the act. 

At least eight techniques to uti- 
lize alumina-bearing ores are in the 
race, although only two are now 
used commercially. One of the 
eight charges only high-grade, 
mostly imported bauxite. The oth- 
ers, which are designed to lessen 
U.S. dependence on foreign 
sources, are for use on domestic raw 
materials—high-silica bauxite, vari- 
ous rocks and clays. In order for 
you to keep up to date, here, in 
brief, is the latest available infor- 
mation on all of them. 
> Bayer Plus—Going an important 
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step beyond the conventional Bayer 
process (see box, page 132), Alcoa 
at Bauxite, Ark., and Reynolds at 
Hurricane Creek, Ark., sinter thc 
red mud residue to recover con 
tained alumina and soda. This en 
ables them to process domestic 
bauxite, which is so high in silica 
that use of the Bayer process alon¢ 
gives only 70% alumina recovery. 


the combination process extracts 
about 90% of the alumina. 

Feed to the Alcoa plant normally 
runs 50% alumina, 13% silica. The 
considerable red mud produced is 
washed, thickened to 50% solids 
and combined with soda ash (1.3 
parts sodium oxide to 1.0 alumi- 
num oxide). Limestone is also 
added (2.0 parts calcium oxide to 
1.0 silica) and the mixture is 
ground in a three-compartment ball 
mill to a minimum of 90% through 
200 mesh. 

Sintering in rotary kilns at 1,800- 
2,000 F. follows, forming water 


These are the ways to make alumina 


Raw Material 


High-grade bauxite 
Low-grade bauxite 


Anorthosite rock 

Clay 

Clay 

Clay 

Clay 

Leached zone 
phosphate rock 


Company Using 


Process 


or Developing 


Bayer Alcoa, Reynolds, Kaiser 


Bayer and red mud 
sintering 

Lime-soda sintering 

Electrolytic 

AL-Si alloys directly 


Alcoa, Reynolds 


Bureau of Mines 
Lobeth Corp. 
National Metallurgical 


Harvey Machine Co. 


Alcoa 


Alcoa 
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Can Help You Solve 
TNahiae Dic-bhetslo(-W a co)e)(-s001 


32-Page Reference Describes Advanced-Type W.H.NICHO 
Trapping Methods for Process Industries ee 


LSON & 
c 
BARRE Pa O. 


Nicholson furnishes a type and model of trap for every 
industrial process, power and heat application. For complete 
details you are invited to send for the helpful 32-page refer- 
ence pictured above. 


NICHOLSON THERMOSTATIC BELLOWS STEAM TRAPS 


Nicholson thermostatic bellows steam traps (at right), distinguished 
for their fast positive action, are suited for critical processing applications. 
They are widely specified for continuous production and where advanced - type 
quality controls are in use, due to the high even temperatures Nicholson 
units effect and their minimum maintenance time and costs. Other advantages: 
above-average drainage capacity; will not freeze in operation. Specify the trap 
in the proper size to fit piping requirements: in O to 200 Ib. range use type 
A, D, AU or AHV; to 250 Ibs., use type B or C in semi-steel construction; 
to 300 lbs., use type C in cast steel construction. Bellows of bronze, monel 
or stainless. 





PISTON OR WEIGHT-OPERATED TRAPS 


Nicholson piston-operated steam traps (right) have large capacity and 
are recommended wherever water is in volume; e.g., steam purifiers. Pressures: 
2 to 650 Ibs. Capacities: 12,500 to 552,000 Ibs. Sizes: 14” to 214”. 

Nicholson weight-operated traps are heavy-duty types for draining 
steam, air and gasoline from separators, process vessels, dry kilns, accumulators, 
intercoolers, etc. Pressures: 23 ranges, 0 to 1500 lbs. Capacities: 1295 to 
11,700 Ibs. Sizes: 4” to 2” 





THERMOSTATIC METAL EXPANSION STEAM TRAPS 


Nicholson expansion steam traps (right) require extremely low main- 
tenance. Because they are readily adjusted to pass condensate at any point 
below 212°F, processing and refining plants have adopted these traps as low- 
cost temperature regulators on storage tanks which must be maintained at cert- : 
ain temperatures. Freeze-proof. Pressures: 0 to 250 Ibs. Sizes: eight, 4” to2”. ; 
RADIATOR TRAPS -- Thermostatic bellows type for vapor and vacuum mrs NICHOLSON WELDED FLOATS 
heating systems under 25 psi. 0's: Standard with hundreds of manufacturers. Light 

ne and heavy-duty types. 
For mechanisms or as 


W.H(WICHOLSON)&(O. | sat 


TRAPS: VALVES: FLOATS : = 
206 OREGON ST., WILKES-BARRE, PA. 








Seles and Engineering Offices in 58 Principal Cities 
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WHAT’S HAPPENING .. . 


SINTERED RED MUD leaves kiln at about 1,850 F., is then ground and leached. 


soluble sodium aluminate and in- 
soluble dicalcium silicate. ‘This is 
ground and leached in wet ball 
mills and the resulting slurry is fil- 


tered and 


washed. ‘The 


sodium 
aluminate liquor, being essentially 
the same as that in the digesters, is 
then introduced into the digesters 


and follows the normal Bayer cycle. 
> Bureau of Mines: Rock—Bauxite 
is far from being the only potential 
source of alumina. Various clays 
and rock formations in the U.S. 
also contain significant amounts of 
alumina, and since early in World 
War II a number of concerted ef 
forts have been made to discover 
processes for recovering it. 

One of these is used at the Bu- 
reau. of Mines’ semicommercial 
plant at Laramie, Wyo., which 
charges anorthosite rock from 
large, near-by deposits. Govern 
ment work there is now complete, 
and the General Services Adminis- 
tration is negotiating its sale to 
private concems. 

The process is a soda-lime sinter- 
ing similar to that used by Alcoa 
and Reynolds, with two important 
differences. Virst, raw anorthosite 
is sintered as it’s mined, while Al- 
coa and Reynolds use red mud 
from the Bayer process. Second, 
aluminum hydrexide is precipitated 
from the resulting sodium alumi- 
nate solution by carbonation at 
Laramie. In the combination proc- 
ess, the leach liquor from the sinter 





Backbone of the industry today 
and likely to remain so for some 
time is the conventional Bayer proc- 
ess. It is best used on high-grade, 
low-silica bauxite such as is found 
in Dutch Guiana and the West 
Indies. 

Kaiser’s 800,000 _ ton-per-year 
plant at Baton Rouge is a typical 
Bayer operation.* Here, bauxite from 
Jamaica and Dutch Guiana is 
crushed and ground through 20 
mesh, slurried with the process 
liquor—a solution of sodium alumi- 
nate, caustic soda and soda ash—and 
digested. Alumina (Al,O,) dissolves 
and aluminum silicates are con- 
verted to the insoluble sodium alu- 
minum silicate. A small amount ‘of 


*In the U. S., aluminum pro- 
ducers now using the straight Bayer 
process are Aluminum Co. of Amer- 
ica (at Mobile, Ala.), Reynolds 
Metals Co. (at Corpus Christi, Tex.) 
and Kaiser Aluminum and Chemical 
Corp. (at Baton Rouge, La.) 





Time Tested: The Bayer Process 


lime must be added to prevent pre- 
cipitation of P.O,. 

» Take Out Red Mud—Digested 
slurry is flash cooled and insoluble 
residue—red mud—is removed by 
sedimentation in continuous thick- 
eners. Starch is added to facilitate 
settling. Underflow from the thick- 
eners goes through multicompart- 
ment decantation washers and the 
washed red mud is impounded in 
settling ponds. 

Overflow liquor, after being 
cooled to 150-165 F., is mixed with 
seed aluminum hydrate and agitated 
for 14-2 days. Sodium aluminate 
decomposes and about half the alu- 
mina trihydrate precipitates (see cut, 
page 130) before the precipitation 
rate drops below economical levels. 
Spent liquor and precipitate are 
pumped to classifiers where the 
hydrate is removed. 


Coarse hydrate is washed on 


Dorrco filters, then calcined in rois 
kilns at 2,000 F., yielding a product 
containing about 98.4% ALLO, (dry 
basis). Multiple-effect evaporators 
are used to concentrate the spent 
liquor, which is recycled. 

Kaiser makes its caustic by burn- 
ing oyster shells to produce lime, 
which is then reacted with soda ash. 
Outside causticizing, as opposed to 
the general practice of causticizing 
in the digesters, makes it possible to 
reclaim and reburn calcium car- 
bonate and also gives a higher caus- 
tic yield. Reynolds, on the other 
hand, buys caustic for its Corpus 
Christi plant. Whether to use caus- 
tic soda or lime and soda ash is 
strictly a matter of economics. Proc- 
esswise, it makes no difference. 


To make one ton of alumina by 
the Bayer process, Kaiser uses: 


Bauxite 
Soda ash 
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Continuous research develops 
better produet,quality for you 


SS oe 


SS 9 aS 8399 43995 
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Oronite’s product research headquarters, Richmond, California 


Oronite ALKANE 


by the world’s largest producer of synthetic detergent raw materials 


Oronite’s continuous multi-million dollar 
research and product development program 
results in a continually advanced Alkane. 
Current Oronite Alkane provides a higher 
yield, is also easier to sulfonate. The sulfonated 
product has a better color with a minimum 
oil content. A further Oronite achievement 
aids in drying the end product at higher pro- 
duction rates. 


+ 








Oronite Alkane is available from three centrally located 
bulk storage terminals. Tank car or tank truck delivery. 


i. 


RICHMOND PERTH AMBOY. 


oe NEW JERSEY 
| mas 








ORONITE CHEMICAL COMPANY 


200 Bush Street, San Francisco 20, California 
30 Rockefeller Plaza, New York 20, New York 
20 North Wacker Drive, Chicago 6, Illinois 
714 W. Olympic Bivd., Los Angeles 15, California 
Mercantile Securities Building, Dallas 1, Texas 
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It costs you no more to do business with the 
leader. If you are a volume user or seller of 
surface active materials, we have the experi- 
ence and engineering know-how to accurately 
estimate your complete needs for sulfonation. 
You may find the sulfonating process less 
costly than you think. If you are interested, 
why not talk it over with us. Contact by phone 
or letter the Oronite office nearest you. 


OTHER ORONITE DETERGENT PRODUCTS 
Detergent Slurry « Detergent D-40 + Detergent D-60 
Dispersant NI-W « Dispersant NI-O *© Wetting Agents 


ORONITE 
CHEMICAL 





WHAT’S HAPPENING ... 


is returned to the Bayer cycle. Here 
are the steps in the Bureau’s proc- 
css. 

Anorthosite is mixed with ap- 
proximately stoichiometric amounts 
of limestone and soda ash and sint- 
ered in a rotary kiln to produce 
calcium orthosilicate and sodium 
aluminate. The latter is then 
leached from the sinter in a weak 
soda solution. ‘The small amount 
of silica also taken into solution is 
removed by adding lime and treat- 
ing in autoclaves at about 320 F. 
Purified aluminate is then carbon- 
ated to precipitate aluminum hy- 
droxide which is calcined to 
alumina. 

The plant was designed to make 
60 tons of alumina daily. But be- 
cause of insufficient grinding ca- 
pacity for the sinter, the maximum 
rate attained was 30 tons a day. 
However, Bureau spokesmen say 
that the process is definitely work- 
able and with further refinement 
will consistently make alumina 
equivalent to that produced by the 
Bayer process. 
>» Key May Be Cement—An impor- 
tant by-product at Laramie is 
cement raw material—five pounds 
for every pound of alumina. And 
that may well be the saving grace, 
economically. Although no official 
figures have been calculated yet, 
alumina costs have been estimated 
as high as $75 a ton, compared 
with industry’s direct production 
costs usually below $40 a ton. 

It was no surprise, therefore, 
that two of the three companies 
that bid on the plant make cement. 
Monolith Portland Midwest Ce- 
ment Co., which has a plant at 
Laramie, offered $600,000, would 
continue to operate the plant. Ideal 
Cement Co. of Denver bid $1,050,- 
000 and pledged to keep the plant 
intact for two years so that the 
government could continue experi 
ments. The third interested party, 
Harvey Machine Co., Torrance, 
Calif., offered $3 million, to be 
paid at the rate of $3 per ton of 
alumina made. 
> Lobeth: Clay-The only non- 
bauxite process on which cost fig- 
ures are available is the electrolytic 
process of the Lobeth Corp., Chi- 
cago. According to Lobeth, tests 
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BANK OF CELLS in Lobeth pilot plant electrolyzes aluminum sulfate to Al(OH). 


on a Clay containing 10% alumina 
and 60% silica in a pilot plant neat 
Genoa, Italy, indicate material and 
operational costs of $24.16 per ton 
of alumina, compared with $37.21 
via the Bayer process. Extrapolated 
from Italian costs, it’s claimed a 
15,000 ton-per-year alumina plant 
using the technique would cost 
$2.25 million in the U. S. (which 
is 50% higher than the Italian cost). 

Here’s what Lobeth does: Clay 
is pulverized and passed through a 
kiln (2,200 F.) which breaks down 
alumina complexes to alumina. The 
material is slurried with 60° Be 
sulfuric acid for about an hour and 
fed to a thickener. Ammonium fer- 
rocyanide, lime and gypsum are 
then added to the aluminum sul- 
fate overflow to precipitate iron as 
ferric ferrocyanide (Prussian Blue). 
Copper salts are subsequently re- 
covered as metallic copper. 

After a final thickening, the 
aluminum sulfate solution goes to 
a bank of electrolytic cells (50 
cathodes, 51 anoces, 50 dia- 
phragms). Here at 105-120 F. and 
4-5 volts per cell, the solution de- 
composes—sulfuric acid coming off 
at the anodes for recycle, aluminum 
hydroxide at the cathodes. This 
passes to another thickener, where 
ammonium hydroxide is added, 
then is filtered. Finally the filter 


cake of aluminum hydroxide is 
calcined in a rotary lime furnace to 
alumina. 

In addition to kaolin clay, Lo- 
beth says its process can be used 
successfully on anorthosite rock 
similar to that used by the Bureau 
of Mines. The company has U.S. 
and Canadian patents pending and 
hopes to license the process to a 
U.S. firm soon. 
>» Make Alloys Directly—-One com- 
pany that’s very much in the 
alumina field and yet does not plan 
to make alumina as such is National 
Metallurgical Corp. Formed by 
Apex Smelting Co. and American 
Smelting and Refining Co., its aim 
is to make intermediate aluminum- 
silicon alloys by direct reduction of 
domestic clay. To test their proc- 
ess they’ve built and have just be- 
gun operating a semi-commercial 
plant at Springfield, Ore. 

Silicon is widely used to alloy 
aluminum for die castings. By 
conventional methods mixing ot 
pure silicon and aluminum is ra- 
ther tricky. Some of the difficulties, 
however, can be avoided by mak- 
ing an intermediate aluminum-sili- 
con alloy directly from clay, using 
this as the alloying agent instead 
of pure silicon. 

The National Met process is a 
modification of one tried in Ger 
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Just published! 


Complete analytical water surveys 
of choice plant sites 
in the Southeast and Southwest 


Industries whose water requirements are exceptionally large will 
find vital information in a new series of water studies now in 
pramreteiantinbemnereces preparation by the Frisco Railway. The studies cover industrial 

p Frisco | sites 50 to 3,000 acres in size, and water capacities from 10 million 
gallons daily to as high as 37 billion gallons daily. Industrial 
manufacturers planning a new plant or seeking to relocate near 





INDUSTRIAL WATER SITES 


mane 


FEYR Gh DHINGS AE abundant water sources will find these studies invaluable. 


= . Each Water Survey Brochure covers a separate potential 
industrial site, detailing industrial water sources, chemical 

content, minimum recorded flow, etc. Also shows site and 

topographical maps, information on utilities, raw materials, 


roads, rail and highway transportation. 











Send for These Surveys tae, Mail coupon now for these Surveys—no obligation. Or write 
NO OBLIGATION! “i us your requirements. Your inquiry held in complete confidence. 
Valuable Industrial Site 
Water Survey Brochures. 
Authoritative, factual data 
assembled by the Frisco Industrial 
Development Department 


J. E. Gilliland, Assistant to President—Development 
St. Louvis-San Francisco Railway 
St. Louis 1, Mo. 


Please send me copies of Industrial Water Surveys and available 
plent sites. 


NAME 





COMPANY 





ADDRESS. 





5,000 MILES SERVING: 


MISSOURI « KANSAS + ARKANSAS + OKLAHOMA ¢ TEXAS city lo ee | | | 
TENNESSEE «+ MISSISSIPPI «© ALABAMA «+ FLORIDA 





~ 
ws 
wr 


CHEMICAL ENGINEERING—October 1954 





WHAT’S HAPPENING ... 


many about 30 years ago. The 
charge, mostly clay and hogged 
fuel, is fed into the open top of a 
three-phase, electric arc furnace. 
Alloys containing 5-60%aluminum 
and 95-40% silicon are tapped from 
the bottom. 

> Rounding Out—Two other com- 
panies are also known to be work- 
ing on alumina-from-clay processes 
~Harvey Machine Co., also inter- 
ested in the Bureau of Mines plant, 
and Alcoa. 

Early this year Harvey bought 
the government’s alumina plant 
at Salem, Ore. Since then they've 
been installing new equipment and 
conducting small-scale tests on a 
process for alumina from low-grade 
clay. Industry feels that the proc 
ess is probably feasible; it’s now a 
matter of economics, In any case, 
full-scale production is still well in 
the future. 

The same is true of Alcoa. The 
company has options on large par- 
cels of laterite-bearing land in Ore- 
gon and has come up with a techni- 
cally possible extraction process. 
However, it’s not economical now 
and there are no plans for com 
mercialization in the near future. 
In addition, large amounts of iron 
would necessarily be made and 
Alcoa has little interest in market- 
ing iron. 

Alcoa has also spent large sums 
of money on a process to extract 
alumina from leached zone phos- 
phate—a large quantity of material 
lying above commercial phosphate 
rock in Floride. This leached zone 
is now waste because it’s not eco- 
nomical to recover the phosphates 
in it. But the Atomic Energy Com- 
mission is interested because the 
zone contains uranium and_ this 
may well give added encouragement 
to companies experimenting with 
it. 
>» The Road Ahead—From the pres 
ent economic and supply situatior 
in bauxite, it seems safe to assume 
that processes for extracting alumina 
from other materials may have a 
long wait before they’re commer- 
cialized. And there are many people 
in the field that think we should 
stop spending so much money try 
ing. 

Their reasoning is that it would 


be much cheaper and perhaps far 
wiser to spend the process develop- 
ment money on stockpiling of 
bauxite. With world reserves con- 
servatively estimately at 3 billion 
tons, it would be relatively easy to 
build up even a 20-year inventory 
at very little over-all cost. In such 
a case, we could then use our pres- 
ent plants and avoid time and 
money wasted in throwing together 
new plants that would have to use 
new processes under emergency 
conditions. 


General Aniline Plans 
More Chlorine-Caustic 


The capacity of a new chlorine- 
caustic plant planned by General 
Aniline & Film Corp. at Linden, 
N. J., has been revised upwards. In- 
itially set for 26 tons of chlorine 
daily, the plant is now being de- 


signed to make 50 tons a day. Cost 
is expected to be $5 million (in- 
stead of $3 million). 

At first it was thought that GAF 
would sell a portion of the output. 
But the anticipated increase in the 
need for chlorine at the company’s 
Linden and Rensselaer, N. Y., 
plants makes it virtually certain that 
all the new production will be con- 
sumed internally. 


No More Rayon From 
Du Pont at Buffalo 


Moving to consolidate and econ 
omize its operations, EF. I. du Pont 
de Nemours & Co. will discontinue 
all rayon manufacture at its Buffalo, 
N. Y., plant. Affected are high 
tenacity rayon yarn (Cordura) and 
rayon staple. 

Shutdown of the staple opera 
tion, scheduled for April 30, 1955, 





With full-scale production just 
barely started, Allied Chemical & 
Dye’s Nitrogen Division is already 
planning to double ammonia capac- 
ity at its Omaha, Neb., plant 
(above). Built for $25 million, the 
unit was originally designed to make 
75,000 tons a year of ammonia, 





Allied Doubling Ammonia Capacity at Omaha 


about 90% of which is scheduled 
for production of urea. Initial am- 
monia operations began in April of 
this year; urea facilities came on 
stream in July. Allied is also ex- 
panding nitrogen products capacity 
at Hopewell, Va., and South Point, 
Ohio. 
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Sharples provides industry with seven 
types of continuous centrifuges to handle 
materials ranging from two immiscible 
liquids to crystalline solids—because our 
long experience has proved that there is 
no “one-man band” that can satisfy the 
particular needs of efficient clarification, 
separation, and crystal-dehydration. Each 
of the seven Sharples basic types applies 
centrifugal force in a different manner 
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and degree ...each is designed to give 
maximum efficiency in its particular sphere 
of proficiency. 

The complete line of Sharples continu- 
ous centrifuges is your assurance of an 
unbiased recommendation, based on a 
careful analysis of the requirements of 
your process and the characteristics of Sharples Bulletin 1259 

; describes briefly and graphi- 
the product to be centrifuged. You can 


cally the complete line of 
depend on Sharples. Sharples Centrifuges. A copy 


will be sent for the asking. 











THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET + PHILADELPHIA 40, PENNSYLVANIA 
WEW YORK » PITTSBURGH © CLEVELAND © DETROIT « CHICAGO © NEW ORLEANS « SEATTLE + LOS ANGELES © SAN FRANCISCO e HOUSTON 
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Associoted Companies and Representatives throughout the World 
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WHAT’S HAPPENING ... 


is based on the fact that it “is no 
longer economical as a result of the 
competitive situation and the lower 
priced staple being imported from 
abroad.” As for Cordura, output of 
which ceases this month, “a rever- 
sion to normal civilian consumption 
of high-tenacity rayon has led the 
company to decide, for economic 
reasons, to consolidate production 
at its Cordura plant at Richmond, 
Va.” 

The Buffalo plant was the orig- 
inal home of Du Pont’s rayon man- 
ufacturing, beginning in 1921 as 
Du Pont Fibersilk Co. Facilities 
were expanded in 1926, and the first 


rayon staple produced in this coun 
try was made there in 1927. 

More than 1,000 workers are af 
fected. About 200 will be retained 
or shifted to other jobs. The rest 
will receive severance pay and con- 
siderable assistance in finding other 
jobs. Production of film products 
at Buffalo, including cellophane 
and polyethylene, will continue. 


Kodak Expands Distilled 
Monoglyceride Unit 


Crediting growing customer de 
mand, 


Eastman Kodak’s Distilla- 





In Los Angeles, anyway, oil re- 
finers can no longer be pointed at 
as the major contributors to air 
pollution. Practically all the blame 
belongs on automobile exhaust, ac- 
cording to a recent report by Stan- 
ford Research Institute and the 
Western Oil and Gas Association. 

Based on a six-year study by SRI, 
the report estimates that about 
1,500 tons of hydrocarbons are dis- 
charged into the Los Angeles atmos- 
phere daily. Automobiles contribute 
nearly 80% of this (1,180 tons) and 
almost 95% of the active hydrocar- 





Cars—Not Industry—Biggest Smog Source 


bons. Oil refining accounts for only 
224 tons. 

Stagnant air over the city and 
strong, enduring sunlight combine to 
give bad smog conditions. High con- 
centrations of ozone (often five 
times greater than in most areas) are 
formed, resulting in unusual chemi- 
cal activity. 

One of SRI’s test methods uses 
the trailer mounted equipment 
shown above. Exhaust gases emitted 
under various driving conditions are 
collected and completely analyzed 
within one to three hours. 








tion Products Industries division 
has doubled its Rochester, N. Y., 
facilities for making distilled mono- 
glycerides. These products were 
first pilot-planted in 1949 and went 
into commercial production at 
Rochester in 1952. 

Monoglycerides are made from 
domestic fats and oils. Combin- 
ing a fat, such as lard, with chem- 
ically pure glycerine yields a dilute 
form. Distillation then separates 
high-purity product from unreacted 
raw materials. 

Biggest uses for distilled mono- 
glycerides now are in margarine, 
shortening and ice cream. But DPI 
says they’re also finding increased 
acceptance in cosmetics and 
paints. 


News Briefs 





Market research: To better serve its 
members and to reduce the bur 
den on its elected officers, the 
Chemical Market Research Assn. 
has established permanent head 
quarters at 27 William St., New 
York, N. Y. It will be managed 
by Penn Affiliates, specialists in 
trade association management. 


Pulp: Plans have been worked out 
by three firms to build a $30-mil- 
lion pulp mill near Edson, Al- 
berta, with an initial capacity of 
300 tons of bleached sulfate pulp 
daily. Participants are St. Regis 
Paper Co., New York, which will 
operate the mill, North Canadian 
Oils, Ltd., Calgary, Alta. and its 
subsidiary, North Western Pulp 
and Power Co. 


‘Titanium dioxide: One of the larg- 
est titanium dioxide and sulfuric 
acid plants in the world will be 
built by the Glidden Co. at Bal- 
timore, Md. The first unit, 
which will cost $10 million, is 
under construction. Eventually 
three such units will occupy the 
100-acre site. 


Sulfuric acid: Monsanto Chemical 
Co, has started building a 400 
ton per day sulfuric acid (100%) 
plant at Monsanto, Ill. It will be 
of the Leonard-Monsanto type. 
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333RD Diff. Press. Transmitter measuring steam flow on a caustic evaporator at Montague, Mich. plant of Hooker Electrochemical Co. 





AUTOMATIC PURGING OF SUSPENDED SOLIDS 


To Condenser 





Purge Lines 


Evaporator 


Im i 











D.P Transmitter 


Problem: To obtain uninterrupted liquid level 
measurement and control where solids in suspen- 
sion could settle out, plugging lead lines and 
causing e:rors in measurement. 

Solution: Dual taps provide for complete flushing 
of the 333RD body as well as the lead lines. 
Result: Consistently high accuracy. Flushing of 
manometer and lead lines cuts maintenance to a 
minimum. Evaporator efficiency is kept at a uni- 
formly high level. 





HIGH ACCURACY WITH VARYING VISCOSITIES 


Quadrant Orifice Me S| 
{ 


Taylor Calibrated 
Flow Element ZL 


facut 6 3 


D.P Transmitter 


Problem: To get a high order of accuracy in meas- 
uring viscous fluids without special calibration 
curves and frequent changes in calibration due 
to troublesome variations in viscosity. 

Solution: Its low volumetric displacement makes 
the 333RD transmitter ideally suited to capitalize 
on the improvements made possible by the re- 
cently developed European type quadrant orifice. 
Result: Uninterrupted, accurate performance un- 
der difficult and variable viscosity conditions. 
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AND SUNDAYS T00 : 


The Taylor TRANSAIRE Differential Pressure Transmitter (333 RD) 


is simple and economical, yet exceptionally adaptable ! 


HERE are three good reasons why this 

rugged, dependable and accurate instru- 
ment has become so widely used on so many 
different kinds of close-coupled fluid flow and 
liquid level measurement problem. 


1. It’s inexpensive and easy to install—and to 
maintain. 

2.Changes in product or seasonal demand 
cause no problems, due to quick, simple range- 
change feature. 

3. No seal pots. Follows flows quickly because 
of low volumetric displacement. 


A pneumatic force-balance transmitter, designed 
to convert differential pressure into an equivalent 
3 to 15 psi output, it can be used to measure 
flow of liquid, steam or gas; liquid level or 
specific gravity. Pressure rating is 1500 psi, 
and it’s available in any desired range from 20” 
to 800” of water. 


To find out how this versatile instrument can 
be put to work for you, call your Taylor Field 
Engineer, or write for Bulletin 98097. 


Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Canada, 


Taylor Lustruments MEAN ACCURACY FIRST 





REVERSING FLOWS AND VARYING VISCOSITY 


OP Transmitter | Reactor 





Problem: Flow control when there are changes in 
direction of flow and restrictions in the line are 
not desirable. 

Solution: The use of the 333RD transmitter with 
Elbow Taps, as primary elements. Since there’s a 
tendency to cavitation at the inside tap, the low 
volumetric displacement of the 333RD makes it 
particularly suitable. 

Result: Accurate measurement, and consequently 
control, under very difficult conditions. 








WHEREVER A GOOD “WORK HORSE” IS REQUIRED 


Outlet Orifice 
Pipe 


Feed Water 


i 


Problem: To eliminate expensive installation and 
maintenance of conventional flow instruments. 
Solution: The simplified piping and light weight 
of the 333RD make it inexpensive to install. 
Maintenance is simplified by self-draining or 
venting feature. Range change is made by a sim- 
ple sliding pivot—screwdriver trim. Low vol- 
umetric displacement permits rapid following 
of flows. 


Result: Fast, low cost, trouble-free accuracy. 


OP Transmitter 
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MAINTENANCE ENAMEL for a Chicago brewery. 


MASONRY FINISH for a Miami auditorium. 


Now, Rubber Masonry Paint Looks Homeward 


Styrene-butadiene masonry paints are well estab- 


lished in industrial fields. Spurred by the building boom, 


they are driving hard for another prize: house exteriors. 


Offshoot of wartime research of 
synthetic rubber, high styrene-buta- 
diene copolymers have achieved a 
success of their own in industrial 
masonry paints, are poised for new 
expansion, 

¢ First commercial copolymer 
paints were concrete floor enamels 
designed to overcome failures 
caused by free alkali and give maxi- 
mum resistance to moisture. 

¢ Maintenance enamels for in- 


dustrial plants, resistant to corro- 
sive chemicals, soon followed. 

¢ Tough, durable, weather re- 
sistant, these rubber resins were 
then put to work in exterior 
masonry coatings, their biggest pres- 
ent outlet and springboard for 
broader future use. 
> What's Ahead—Todav stvrene- 
butadiene masonry paints are most 
widely used in the south and west 
because it is in these regions that 


stucco and concrete sidings are 
most popular. 

But the tremendous country-wide 
housing programs of the past ten 
vears, with their great emphasis on 
asbestos-cement shingle construc- 
tion, have opened up a new land to 
masonry Coatings: residential dwell- 
ings. This year the potential stucco- 
asbestos shingle market for masonry 
paint is estimated at nearly 7 mil- 
lion gal. 

And with wood construction (on 
which SBC paints are of little value) 
falling off in recent vears—and 
expected to keep slipping, albeit 
slowly—the grass looks even greener. 
SBC resins (acrylics and polyvinyl 
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THROUGH 2,500,000 FILTER CHANNELS PER SQ. IN.! 
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A Celite Filter Cake is hundreds 
of times finer than the finest 


wire mesh! 


Ce 
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Celite Filtration assures perfect clarity— 
adds eye appeal and buy appeal to food products 


TO GIVE foods and beverages that 
extra quality which results in more 
sales appeal, leading processors de- 
pend on Celite Filtration. The Celite 
method provides perfect clarity at 
high production rates. 


Celite Filtration is efficient. It re- 
moves even the finest suspended solids. 
Moreover, Celite Filtration is eco- 
nomical. It may be used with any type 
of conventional filter, it is almost 


| Johns-Manville CELITE 
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automatic, and only unskilled labor 
is required for routine operation. 


And Celite Filtration is flexible. To 
meet your specific requirements, Celite 
comes in nine standard grades of 
microscopically controlled particle 
size. The right balance between degree 
of clarity and rate of flow may be easily 
controlled. You can obtain perfect 
clarity in food products—highest pur- 
ity in antibiotics—complete removal 


of insoluble impurities from water, 
petroleum, chemicals, dry cleaning 
solvents and many other liquids. 


A Johns-Manville Celite Filtration 
Engineer will gladly discuss the ad- 
vantages and use of Celite in your 
product or production process. For 
his services, without obligation, write 
Johns-Manville, Box 60, New York 
16, N. Y. In Canada, 199 Bay St., 


Toronto 1, Ontario. 


*Celite is Johns-Manville’s registered trade mark for ite 
diatomaceous silica products. 


INDUSTRY'S STANDARD 
FOR FINEST FILTRATION 








Products on these pages this month made news .. . 


en number is also Reader Service code number___._ 


Rubber masonry paint 


Masonry water repellent. Odor masking agents 


Silicone rubber gum Sunlight resistant nylon 


Terpene chemical 
ot Package well cleaner 

Non-soap detergent 

Terramycin-hydrocortisone 


Vinyl coating keeps walls clean 
Boost for rubber roads 
Huge shipping containers 


High density Fiberglas 


Neoprene treated yarn 
Sift-proof bag 
Water-dispersible chlorobenzene 


- » » For more about any item, use Reader Service posteard (p. 497) 





acetates, too) are homesteading the 
territory already. 
>» Why Use SBC Paints?—Their 
most distinctive virtues are: 

¢ They are resistant to the al- 
kali present in fresh masonry sut- 
faces. 

¢ They are resistant to water 
yet can be formulated to permit 
the slow rate of moisture vapor 
transmission so vital to porous 
masonry coatings. 

¢ They are resistant (good to 


excellent) to acids and alkalis, both 
weak and strong, to sunlight, soap, 
detergents, and to animal, vegetable 
and mineral oils. 

¢ They form hardy films on 
masonry that very rarely check, 
peel, pit, flake or crack. Failure is 
usually manifested in gradual dis: 
appearance of the film by chalking; 
thus, good repainting surface is al- 
ways present. This chalking makes 
for self-cleansing action and a bet 
ter looking paint job for a longer 
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period of time. Careful pigment se- 
lection and formula design are 
necessary, however, to prevent too 
high a chalking rate. 

® Not Only Masonry—In addition 
to usage in finishes for concrete, 
stucco, hot plaster, brick and asbes- 
tos-cement board, SBCs _ find 
smaller outlets as metal primers, 
plaster sealer primers and alumi- 
num paints; as brewery, laundry 
and dairy paints; as wall paper coat- 
ing (good scrubbability); and sand 
finishes, silk screen inks, etc. 

> Twenty Years Ago—Goodyear 
Tire & Rubber, one of the chief 
proponents of high styrene-buta- 
diene copolymers for exterior ma- 
sonry solvent paints made a rub- 
ber resin as long ago as the early 
1930's. Called Natural Rubber Pli- 
olite, it was a cyclized derivative of 
natural rubber produced by iso- 
merization. 

A hard resinous material, ré 
sistant to various chemicals and sol- 
uble in both aromatic and aliphatic 
solvents, Natural Rubber Pliolite 
began to gain favor as a vehicle 
for masonry protective coatings. 

Then World War II pinched off 
the supply of natural rubber and 
forced the industry to synthesize 
substitutes. One of these synthetics, 
styrene-butadiene rubber, _ later 
looked promising as a paint vehicle 
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ways CARBIDE’S 
Distribution facilities 
benefit you— 


The location of CarBipEe’s 6 
plants, 14 bulk storage stations, 
and 49 warehouses has been care- 
fully planned to permit prompt 
and efficient delivery. 


A constant source of supply is 
provided—there is a warehouse 
near every important industrial 
area, This means uninterrupted 
production schedules and better 
inventory control, 


Teletype service links your Car- 
BIDE office with each distribution 
center in your area, This assures 
prompt action on your order, 


In Canada: Carbide Chemicals Sales Company, Divi- 
sion of Union Carbide Canada Limited, Toronto 


CARBIDE 


AND CARBON 
CHEMICALS 





the nearest CARBIDE office for more detailed infor- 
mation on delivery of your chemical needs in: Carbide ana Carbor 


* 55 gallon drums for LCL or carload lot delivery 


%* compartment tank trucks or tank cars 


* 4-, 6-, 8-, or 10,000-gallon tank car shipments 
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Housing Storts, By Exterior Facing 
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1975 


in its own right. Styrene-butadiene 
isomers were tried first but soon 
yielded to directly produced resin- 
ous copolymers which proved supe- 
rior counterparts to natural rubber 
in paint manufacture. 

Pliolite S-5, Goodyear’s synthetic 
resin copolymer, first appeared in 
1946 at a cost of 65¢ a lb. Demand 
for it as a masonry solvent paint 
vehicle and better manufacturing 
processes make possible the present 
price of 49¢ a Ib. in truckload quan- 
tities. 
> Styrene, 3 to 1—Although made 
from the same raw materials used 
in synthetic rubber, styrene-buta- 
diene paint copolymers are quite 
different in that the ratio of styrene 
to butadiene is 85 to 15* as com- 
pared with 1 to 3 for rubber. 
Altering monomer balance to this 
extent obtains both the film-form- 
ing and the handling characteristics 
required of a paint resin yet pre- 
serves rubber’s chemical inertness. 
> Market Scanning—Chart (p. 144): 
a regional breakdown of construc- 
tion materials used on new homes 
started in 1950. Source: The Hous- 
ing and Home Finance Administra- 
tion’s 1950 Materials Use Survey. 

The chart shows how and where 
areas of asbestos shingle and stucco 
housing are developing, areas which 
are particularly attractive potential 
markets for SBC paint. 

Chart (above) is a result of an 
extensive market survey conducted 
by Goodyear’s Sales Research 


* Pliolite S-5's ratio. Competitive 
copolymers may differ. e.g. Dow Chem- 
ical’s water emulsion latex for masonry 
which is 3 to 2 in favor of styrene. 


146 


Dept., traces the recent history, and 
predicts the future course, of resi- 
dential building in the U. S. 
According to Fig. 2, the rate of 
new wood and brick construction 
is diminishing—and will continue to 
ease off, whereas asbestos shingle 
work is gaining rapidly and stucco 
holds its own. Goodyear estimates 
that by 1975 only 58% of the na- 
tion’s residences will be of wood 
(today it’s about 75%) and that 
26% of all. houses will have stucco 
or asbestos-cement sidings. 
> Scoreboard for Tomorrow—From 
this and other survey data, Good- 
year believes the potential market 
for exterior masonry paint for resi- 
dential dwellings alone will be 10 
million gallons in 1960 and, if you 
don’t mind climbing out on a bit 
of a limb, more than 17 million 
gallons in 1975. 142A 


Masonry Water Proofer 


Silicone resin prolongs useful 
life of masonry, reduces main- 
tenance costs. 


Efflorescence, spalling and crack- 
ing of brick, concrete, mortar and 
other masonry surfaces are reduced 
by application of Dri-Film 103 
silicone water repellent. Treated 
brick absorbs only 0.01% mois- 


ture after immersion for one week. ‘ 


Peeling and flaking of interior 
walls is minimized since the new 
repellent resists the passage of 
moisture through the masonry and 
against the inner wall paint. And 
silicones prevent water mingling 
with brick and mortar salts which 
causes white or yellowish salt de- 
posits on outer masonry surfaces. 

One gallon of a 5% solution of 
103 covers 75-100 sq. ft. of most 
surfaces.—General Electric Co., 
Pittsfield, Mass. 146A 
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Silicone Rubber Gum 


Uniform, stable polymer can 
be processed to yield a variety 
of silicone rubbers. 


Dow Corning 400 Gum, a di- 
methyl silicone polymer, helps fab- 
ricators and*compounders put their 
know-how to good advantage in 
formulating silicone rubbers to 
meet customers’ particular require- 
ments. 

Heating’ a blend of 400 Gum 
and certain organic peroxide vul- 
canizing agents converts the mix- 
ture to a cross-linked resilient mass. 
Inorganic fillers and additives de- 
termine essentially the physical 
properties of the finished elastomer. 

The gum is clear, uniform and 
nontoxic, of high molecular weight 
and high viscosity. 400 Gum is 
easy to handle with conventional 
rubber compounding equipment, 
is stable in storage and requires no 
preliminary breakdown. — Dow 
Corning Corp., Midland, Mich. 
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Terpene Chemical 


Allo-Ocimene is now obtain- 
able in commercial quantites. 


An unusual hydrocarbon mate- 
rial, Allo-Ocimene, which polymer- 
izes readily and contains three con- 
jugated double bonds is available in 
quantity now for a wide variety of 
possible applications as a chemical 
intermediate or modifying agent in 
unsaturated systems. 

Allo-Ocimene-85 is a highly re- 
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ETHYL ALCOHOL 2-AMINO-2-METHYL-1,3-PROPANEDIOL 


BUTYL STEARATE DIBUTYL PHTHALATE METHANOL 


BUTYL LACTATE NITROPARAFFINS AMMONIA ETHYL ACETATE 


AMYL ACETATE BUTYL ACETATE 
RIBOFLAVIN, USP 
NP DERIVATIVES 
BUTANOL 
DIMETHYLAMINE 
ACETONE 
1-NITROPROPANE 
2-NITROPROPANE 
FORMALDEHYDE 
NITROETHANE 
ALKATERGE® 
NITROMETHANE 
HYDROXYLAMMONIUM SULFATE 
PENTAERYTHRITOL 


MONOMETHYLAMINE 


TRIBUTYL PHOSPHATE DIETHYL OXALATE 


2-AMINO-2-METHYL-1-PROPANOL TRIMETHYLAMINE 
HYDROXYLAMMONIUM CHLORIDE 
HYDROXYLAMMONIUM ACID SULFATE 


BENZYLTRIMETHYLAMMONIUM CHLORIDE 


supplies American 
industry with 35 basic chemicals 





CSC PETROCHEMISTRY — that industrial magic 
that creates essential chemical tools from natural 
gas, petroleum products, and air has a worthy 
partner in CSC’s BIOCHEMICAL operations. 
Together they form the strong foundation for 
CSC’s diversified output of several hundred im- 
portant chemicals which feed the growing giant 
—American industry. 


With its new, modern plants, warehouses, sales 
offices, ‘and shipping points pinpointing the land 


from coast to coast, and north to south, CSC is 
your headquarters for basic chemicals vital to in- 
dustry’s processes and progress. For the right 
product, at the right price, and at the right time, 
specify CSC! CSC’s market development technical 
service, backed by years of pioneering experience, 
is a highly valued extra! Write today for complete 
Products Catalog. Industrial Chemicals Sales 
Department, Commercial Solvents Corporation, 
260 Madison Avenue, New York 16, New York. 


COMMERCIAL SOLVENTS cure 


CORPORATION CHEMICALS 
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PRODUCT NEWS... 


fined technical grade of the mate 
rial, running approximately 80% 
Allo-Ocimene. Isomers and small 
amounts of miscellaneous mono- 
cyclic terpenes make up the bal- 
ance.—Naval Stores Div., The 
Glidden Co., Jacksonville, Fla. 
146C 


Non-Soap Detergent 


100% active compound is de- 
void of fillers, salts and build- 
ers. 


Nu-D-Tergent, a patented or- 
ganic non-soap detergent, removes 
a wide variety of soils by acid neu- 
tralization, wetting out, solubiliza- 
tion, displacement and emulsifica- 
tion. It is suitable for such uses as 
washing auto and truck bodies; 
cleaning concrete, asphalt, lino- 
leum, hardwood and other floors; 
cleaning painted surfaces. 

Concentrations of less than 1 07 


per gal. of Nu-D-lergent show sur- 
face tensions of less than 30 dynes. 
The product dissolves rapidly in 
cool or hot water to form a clear, 
curdless solution (even in saline 
water). 

Other virtues claimed: Nu-D- 
Tergent cannot harm hands, con- 
tains no free alkali, will not induce 
rusting of ferrous metals and is 
safe on all natural and synthetic 
fibers.—Kelite Products, Inc., Los 
Angeles 12, Calif. 148A 


Boost for Rubber Roads 


Tiny rubber pellets mix read- 
ily with asphalt. 


Greater use of rubber-asphalt 
topped roads is likely as a result 
of the development of pelleted un- 
vulcanized rubber which can be 
evenly mixed with asphalt at the 
road mix plant. 

Previously asphalt and rubber 





Spray iton... 


A white-pigmented vinyl coating 
promotes good housekeeping in a 
plant, reduces spray booth mainte- 
nance to a minor operation. Sprayed 
on wall surfaces, White Vincote 
dries quickly to a tough, white film, 
permitting paint, lacquer and 
enamel overspray to be peeled off 





Peel it off 

easily. The product's tensile 
strength guards against film breaking 
off walls because of dirt-load. Its 
spreading properties cut down for- 
mation of pinholes in film through 
which paint seeps and adheres to 
wall.—Detrex Corp., Detroit 32, 
Mich. 148B 








had to be premixed at the chemical 
plant, and shipped, hot, in insulated 
tank cars or trucks to the construc- 
tion site. This meant high trans- 
portation costs and limited the 
shipping range to a 24-hr. trip. 

Now rubber, in the pellet form, 
can be shipped in bags or drums, 
stored at the asphalt plant and 
tossed into a mixing mill where it 
breaks down in 60 sec., spreading 
rubber evenly through the mix. 
And the new pellets cost only 26¢ a 
Ib., about a third below the cost of 
Naugatuck’s previous product. 

Rubber-asphalt used as the top 
layer of a road keeps water from 
seeping down to the lower lavers 
and causing cracks and ruts. Such 
topping also increases the road’s 
load-carrying capacity; improves skid 
resistance by preventing asphalt oil 
from rising to the surface and caus- 
ing a slick coating after a rain; and 
improves the bond between asphalt 
and stone aggregate. 

6-12 Ib. of peliets are added to a 
ton of asphalt to cover 13 sq. yd. 
of road with a 14-in. layer.—Nauga- 
tuck Chemical Div., U.S. Rubber 
Co., New York 20, N. Y. 148C 


Big Shipping Containers 


‘Carry up to 2,500 gal.; can 
be collapsed after use. 


New bulk shipping containers 
made of synthetic rubber and fab- 
rics are being used by leading com- 
panies to transport plastics such as 
polyethylene and polyvinyl chlo 
ride. Available in two sizes, 500 
and 2,500 gal., they are also being 
widely tested for bulk shipment of 
carbon black, starch, clay, flour, 
sugar, malt, granular reclaim rub- 
ber and many corrosive and hygro- 
scopic materials. 

Exterior of the vessels, as well as 
the interior lining, is neoprene rub- 
ber which provides resistance to ag- 
ing, vermin, leaks, weathering, 
abrasion and corrosive substances. 

These “packages” can be shipped 
by barge, rail or truck; they can be 
stored outdoors or indoors at point 
of origin, in transit or at destina- 
tion by the user; and they can be 
collapsed after use for storage or 
return shipment. Air or gas can be 


October 1954—CuemicaL ENGINEERING 





Without Cost or Obligation! 


Latest Editions of 


2 SOLVAY 
\. TECHNICAL 
, BULLETINS 


written fo help you 


a iv Use, Handle, Store Your Chemicals More Efficiently 
on A improve Your Present Process 


o~ 


Sotvay's Technical and Engineer- 
ing Service Bulletins are recognized 
as a highly reliable source of infor- 
mation on the handling, storage and 
use of alkalies and associated chemi- 
cals. 

Written by Sotvay's staff tech- 
nicians and engineers, these bulletins 
contain not only the most advanced 
data available, but also the field and 


MAIL COUPON NOW! 


bt 


SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


Gentlemen: Please send me without cost or obligation, the SOLVAY 

Techaical and Engineering Service Bulletins | have checked: 

{] No. 9—Analysis of Alkalies 

{-] No. 11~—Water Analysis 

[-] No. 12—The Analysis of Liquid Chlorine and 


[] No. 4—Calcium Chloride in Refrigeration 

[_] No. 5—Seda Ash 

[] No. 6—Caustic Soda 

[-] No. 7—Liquid Chlorine 

(.] No. 8—Alkalies and Chlorine in the Treatment 
of Municipal and Indust-ial Water 


NAME 





ORGANIZATION 





ADDRESS ninco 





city 


(] No. 14—Chlorine Bleach Solutions 
() No. 16—Calcium Chloride 


research experience that has been 
accumulated over the years by mem- 
bers of the world’s largest alkali 
laboratory. 

All of Sotvay's Technical and 
Engineering Service Bulletins are 
available without charge. Fill in the 
coupon below, indicating the bulle- 
tins you want. 


(SOLVAY 





| 








Bleach 





ssa! 0 VNU iecinacocebiniien Fake sake 
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Soda Ash * Snowflake® Crystals * Potassium Carbonate * Caicium Chioride * Sodium Bicarbonate * Ammonium Bicarbonate 


Cleaning Compounds ¢ Caustic Potash * Sodium Nitrite « Ammonium Chioride + Chiorine * Caustic Soda * Monochlorobenzene 
Pata-dichlorobenzene * Ortho-dichiorobenzene * Chloroform * Methylene Chioride * Carbon Tetrachioride * Methyl Chioride 
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pumped into filled containers to 
provide additional rigidity during 
handling. A six inch closure at each 
end eases emptying and filling. 
The 500 and 2,500 gal. contain- 
ers are 3 ft., 10 in. in diameter and 
7 ft. high, and 8 ft. in diameter 
and 8 ft. high, respectively. Col- 
lapsed, they are 6 ft., 4 in. by 3 ft. 
by 10 in. and 8 ft. by 8 ft. by 2 ft. 
Manufacturers can lease both sizes 
at a monthly rate if desired.—U. S. 
Rubber Co., New York 20, N. Y. 
148D 


High-Density Fiberglas 


Molded product performs as 
shipping container, gasket, in- 
sulator, filter. 


Molding uncured fluffy Fiber- 
glas wool, together with a thermo- 
setting binder, under heat and pres- 
sure Creates a new, shaped type of 
glass with densities as high as 20 
Ib. per cu. ft. and structural strength 
coupled with resiliency. And, like 
other Fiberglas products, the 
molded grade will not bur, rot, 
absorb moisture, shrink and has 
thermal and acoustical insulating 
properties. 

@ Insulation: preformed, for pip- 
ing. Although more expensive than 
asbestos-magnesia, molded Fiber- 
glas affords big savings in labor 
costs. In addition, Fiberglas does 
not shrink or crack, is, in fact, re- 
silient. 

¢ Gaskets: wool sheets molded to 
high density and die-cut to shape. 
Fiberglas gaskets, unlike firefelt or 
asbestos gaskets, are completely 


handleable, can be bent repeatedly. 
Motor mounts to absorb endless vi- 
bration are similarly made. 

© Shipping Cartons: 4,000 radar 
tubes ($350 each) have been trans- 
ported in molded Fiberglas with- 
out breakage. One tube in every 
four was previously ‘broken in 
transit. 


Product Briefs 


Diversity of molded Fiberglas’ 
uses is illustrated in the picture 
above. Included are gaskets, auto- 
motive instrument panel, air condi- 
tioner baffle, motor mounts, ship- 
ping containers, filters and_pre- 
formed insulation.—Owens-Coming 
Fiberglas Corp., Toledo 1, Ohio. 
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A weed killer, hexachloroacetone, 
has proved effective on Johnson 
grass and nut grass in experimental 
tests. Samples of HCA Weed Killer 
are now offered for country-wide 
evaluation with commercial pro- 
duction planned for next year.— 
Allied Chemical and Dye Corp., 
New York 6, N. Y. 150B 


New odor masking agents are com 
mercially available to the petroleum 
industry. Alamask 0.19 and Ala- 
mask 0.20 improve the odor of 
No. 1 and No. 2 fuel oils. Recom- 
mended concentrations: 0.006% 
for No. 1 and 0.0085% for No. 2. 
—Rhodia Inc., New York 17, N. Y. 

150C 


Sunlight-resistant nylon resin will 
prove useful in outdoor applica- 
tions: agricultural machinery, ma 
tine hardware, electrical equip- 
ment, automotive parts. Zytel 105 
BK-10 combines this resistance to 
ultraviolet degradation with nylon’s 
other properties of corrosion re- 
sistance, toughness and light weight. 
E. I. du Pont de Nemours & Co., 
Wilmington, Del. 150D 


A “package” water well cleaner, 
Weltone, does a complete job of 
well maintenance by itself, requires 
no supplementary chemicals. Wel 
tone contains Calgon water condi- 
tioner; a disinfecting agent; a wet- 
ting agent; and other compounds.— 
Calgon Inc., Pittsburgh 30, Pa. 
150E 


Terramycin - hydrocortisone _oint- 
ment, called Coreril Topical Oint- 
ment with Terramycin, provides a 
two pronged attack on a wide va- 


riety of stubborn skin ailments. 
Use of these two drugs together 
brings both inflammation (hydro- 
cortisone) and infection (terramy- 
cin) under control at the same time. 
—Chas. Pfizer & Co., Inc., Brook- 
lyn 6, N. Y. 150F 


Neoprene-treated yarn yields fabric 
that can be washed and won’t 
fray or pull apart when wet. 
This new yarn may recaptuure 
some of the fiber auto seat cover 
market lost to more expensive 
(and stronger when wet) plas- 
tics.—E. I. du Pont de Nemours 
& Co., Wilmington, Del. 150G 


sift-proof bag, called Duo-Tite, 
is tailor-made for fine mesh, dry 
products hard to hold and four 
poisonous powdered products 
that must not sift. Duo-Tite, a 
double-lined bag, is heat-sealed 
at bottom, folded, paste is ap- 
plied, and another fold made 
which glues to bag. The bag 
user can machine-produce the 
same heat-sealed, pasted closure 
at the top. — Continental Can 
Co., New York 17, N. Y. 150H 


Water-dispersible chlorobenzene 
solvent-cleaner and odor suppres- 
sant, Orthosolv, is first product 
of its type available at a practical 
price. Orthosolv removes: soft 
carbon deposits from motor 
parts; tars and oils from cars, 
trucks; oils and greases from 
concrete floors; grease and offen- 
sive odors from refuse containers 
and trucks.—Solvay Process Di- 
vision, Allied Chemical & Dye 
Corp., New York 6, N. Y. 

1501 
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impeller wheels are located accurately on 
shaft with sleeves and are mounted with 
light shrink fit. Bores are ground to size. 
Lock nuts prevent axial movement. 


Impeller construction provides unobstructed 
passage of air or gas. Impellers are fur- 
nished in riveted or welded types, as de- Sealing during operation Is pro- 
termined by impeller dimension. Note vided by oil pressure seals, A 
that in riveted impeller wheels, rivets are carbon ring seal prevents leak- 
integral with, and milled from, blade stock. age when blower is net running. 


Load bearings are externally located for 

easy maintenance, They are split on the 

horizontal centerline for easy rotor ree 

moval, They consist of a cast-iron shell Casing ts eavy cast Iron, alloy, 
with removable, babbit-lined steel inserts. or forged steel. 


Why these blowers can run 


for years without stopping 


The key to “round the clock” performance of blow- 
ers in chemical plants is quality, as illustrated in 
the features above. 

For highly dependable, low maintenance air and This Allis-Chalmers four-stage centrifugal blower 
gas handling equipment, as well as motors and con- supplies 24,000 cfm to the catalytic cracking 
trol, call your nearby Allis-Chalmers office, or write tower of an eastern refinery on a 24-hour-a- 
Allis-Chalmers, Milwaukee 1, Wisconsin. A-4471 day basis, month in and month out. 


ALLIS-CHALMERS <<) 
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“You see Powell Valves everywhere! And with... 


. good reason! They’re famous for dependability. Economical, too. 
What’s more, Powell has a complete line.” 


Just name the valve needed... 


.. » POWELL CAN SUPPLY IT! Small wonder— 
since Powell probably makes more kinds of valves 
and has solved more valve problems than any other 
organization in the world. 


Available through distributors in principal cities. In 
bronze, iron, steel and corrosion resistant alloys. 4%” 
to 30” and 125 pounds to 2500 pounds W.S.P. On 
problems, write direct to The Wm. Powell Company, 
Cincinnati 22, Ohio. 


£ tes bs 


CONTROLS FOR THE LIFE LINES OF INDUSTRY 


Aiii 


[OE 4, 
- owell Valves You 
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This PYREX® pipe 
“Switchboard” 
does an 
unusual materials 


handling job 


If you toured the pilot plant of Merck 
& Co., Inc. in Rahway, N. J., you'd 
see this glass pipe “Switchboard” in 
action . . . speeding the progress of 
new products from research toward 
early production. 

The system is constructed of one- 
and two-inch Pyrex brand “Double- 
Tough” glass pipe arranged in circuits 
much like a telephone switchboard. 
Operators direct flow from various 
origins to a number of widely sepa- 
rated destinations just by adjusting 
valves located in pipe manifold sta- 
tions similar to the one illustrated here. 

This system provides the flexibility 
needed in handling the transfer of a 
constantly changing variety of chemi- 
cals from one processing stage to an- 
other. And Merck has constructed its 
PYREX pipe switchboard system so 
that it is instantly adaptable to han- 
dling materials with greatly different 
production cycles. 


But why PYREX pipe? 

Merck chose Pyrex pipe for this com- 
plicated installation because only glass 
offers them all four of these necessary 
advantages: 


1. Non-Contamination—PyRex pipe is 
chemically stable. It won’t react 
with or contaminate the contents of 
the pipeline. It protects product 
purity. 

2. Corrosion Resistance~PYREX pipe 
remains corrosion free even under 


: 


Operator at one of Merck’s Pyrex pipe “Switch- 
boards” can cross-connect any of the glass pipe- 
lines in the manifold bank easily and quickly. 


the severest chemical service. It is 
unaffected by all acids except hy- 
drofluoric. 

. Clear Transparency—Affords com- 
plete inspection at any and all 
points at all times. Trouble can’t 
hide behind glass. 

4. Light Weight—Pyrex pipelines re- 
quire a minimum of support. 


Easy to clean... . in place 
A detergent run through Pyrex pipe- 
lines followed by water or low pres- 
sure steam flushing, or both, generally 
removes all traces of past contents. 
And Pyrex brand “‘Double-Tough” 
glass pipe is durable. Experienced 
users report no breakage problems... 


a 


| 


ga ea 


| 


O60 tbeans 
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The pipes are easy to clean and can be quickly 
switched to handling any number of different 
chemicals. 


even with operating temperatures as 
high as 250°F. In addition, Pyrex 
pipe can be installed by regular plum- 
bers or pipefitters. 


Let us show how PYREX pipe 
can help you 


Perhaps this Merck installation sug- 
gests some Pyrex pipe application for 
your plant where greater corrosion 
resistance, improved product purity, 
or visual inspection can reduce your 
operating costs or give you closer 
quality control. Why not discuss your 
problems with the nearest PYREXx pipe 
representative—or mail the coupon 
below for personal attention or fur- 
ther information. 


DISTRIBUTOR LIST: 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 
FRESNO 17, CALIFORNIA 


Valley Foundry & Machine Works 


NEW HAVEN, CONNECTICUT 
Macalaster Bicknell Company 
ATLANTA 1, GEORGIA 
Will Corporation of Ga. 
CHICAGO 44, ILLINOIS 
Fred S$. Hickey, Inc. 
NEW ORLEANS, LOUISIANA 
W. H. Curtin & Company 
CAMBRIDGE 39, MASS. 
Macalaster Bicknell Company 
_ ST. LOUIS 4, MISSOURI 
Stemmerich Supply Inc. 
LODI, NEW JERSEY 
Mooney Brothers Corporation 


ALBANY 5, NEW YORK 


A. J. Eckert Industrial Sales Corp. 


BUFFALO 5, NEW YORK 
Will-Buffalo, Inc. 
ROCHESTER 3, NEW YORK 
Will Corporation 
PITTSBURGH 19, PA. 
Fisher Scientific Company 
HOUSTON 7, TEXAS 

W. H. Curtin & Company 
SEATTLE 4, WASHINGTON 
Scientific Supplies 


MONTREAL 3, QUEBEC, CAN. 


Corning meant research in Glass 


ey 


CORNING GLASS WORKS 


110 CRYSTAL ST., CORNING, N. Y. 
Please send me the printed information checked below. 
**PYREX brand ‘Double-Tough' Glass Pipe and Fittings'’ (EA-3) [] (A complete catalog) 
**PYREX brand Glass Pipe in the Process Industries'' (EA-1) [] (picture-pages of successful 
installations) ‘‘PYREX brand Cascade Coolers'’ (PE-8) [] (A catalog) 
Please have a PYREX pipe sales engineer get in touch with me [) 


Name 


Fisher Scientific Company, Ltd. 


TORONTO, ONTARIO, CAN. 


Fisher Scientific Company, Ltd. 


VANCOUVER, B. C., CAN. 
Scientific Supplies 
HATBORO, PA, 

Sentinel Glass Company 
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Meeting the “Acid Tes?” the low-cost way 
with DARLING rubber lined iron body valves! 


OU can save dollars by install- 

ing Darling rubber lined, iron 
body gate valves for corrosive serv- 
ices up to 150°F. These Darling 
gate valves are giving outstanding 
service in job after job. 


You Get This Plus Value Too! 
The fully revolving double disc, par- 
allel seat principle compensates 
automatically for valve body dis- 


tortion. Tight closure is assured 
every time. And wear on working 
parts is uniform. 


In plantafter plant Darling rubber 
lined, revolving disc, parallel seat 
gate valves are setting records of 
efficiency and economy. These 
unique rubber lined valves are made 
in rising stem, cylinder, motcr- 
operated, or quick-opening types. 


Ask for the special Darling rubber 
lined gate and check valve bulletin. 


VALVES FOR EVERY NEED 


Darling also offers gate valves in 
a wide range of sizes, types and 
constraction for all kinds of 
normal and unusual service... 
and for pressures up to 1500 
pounds. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., Galt, 19, Ontario 
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LOWEST COST PER POUND OF STEAM 


STARTS WITH FEATURES LIKE THESE 


OPERATING INSURANCE INSPECTOR: 

ENGINEER: “All-welded construction 
a f . — approved electronic 
—— P Funes operating and safety de- PLANT 
in time ond mote- ry Vices. . . meet ASME SUPERINTENDENT: 
riols — more de- Cs and Underwriters Labor. ‘Steam when yeu 
pendable year- “AY Otories codes. need it ond in the 
round operation.’’  é- quantity you re- 

i im avire.’’ 


CONSULTING 
ENGINEER: 


"Exclusive boiler-burner 
design gives you high- ! 
est efficiency even with 
Muctuating loads, down 
to 30% ef sating.”’ 


BOILER INSPECTION 
ENGINEER: 


CONTRACTOR: ‘A large low-furnace 


7 Pianta r ae design provides great- 
ready to install — fety.”' 

ARCHITECT: OWNER: can be in opera- fled 

“Compact, space I : . tion in as little as 

saving design sim- — oil or gas gy 24 hours ofter de- 

lifies boiler room whic are easier to i Th “ne 

mand "ie ies hondie, more efficient siesta “it's NEW — Get The Facts On 

gle or multiple and lower in operat: The CB Boiler — Write Today” 

units."* ing cost. 


that’s why you profit most from Cleaver-Brooks self-contained boilers 


@ Top to bottom, inside and out, you get more money-saving 
features when you specify or buy Cleaver-Brooks self-contained 
boilers. You make an investment in quality that pays off in 
lowest net cost per pound of steam for processing or heating. 


YOU BENEFIT from more than 20 years of experience, working closely 
with men who have made it their business to be right about boilers. 
You profit from complete coordination throughout planning, installing, 
supervising and final operation. 


YOU BENEFIT from self-contained design and original four-pass con- 
struction, These Cleaver-Brooks engineered “firsts,” plus forced draft, 
5 sq. ft. of heating surface per boiler hp, and exclusive burners, all 
contribute to highest heat transfer. Guaranteed 80% thermal efficiency 
when firing with oil is the direct result! 
Whether you’re planning a new steam plant or modernizing, make 
certain you get the complete Cleaver-Brooks story before you 
buy. See your Cleaver-Brooks representative, or write for catalog 
AD-100. Cleaver-Brooks Company, Dept. L, 364 E. Keefe Avenue, 
Milwaukee 12, Wisconsin, U.S.4. Cable Address CLEBRO 
Milwaukee—All Codes. One typical owner can count on yearly sav- 
ings ($15,000 fuel and $10,000 labor) from 
this battery of three 150 hp Cleaver-Brooks 


\y) Brooks self-contained boilers 


‘ NOW — FIRST SIZES OF THE CB BOILER 
ORIGINATORS OF THE SELF-CONTAINED BOILER ee ee ee 


BONERS... STEAM OR HOT WATER... FOR HEATING OR PROCESSING, IN SIZES FROM 15 TO 500 hp, 15 to 250 PSI. 
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Here’s a Bethlehem forged pressure vessel built 
to be used in the making of ammonia. Weighing 
approximately 90 tons, it’s what we consider a 
heavyweight unit. The main body OD is 42 in., 
the overall length more than 50 ft. Before we 
shipped it, the vessel was hydrostatically tested 
to pressures in excess of 18,000 psi. 

Bethlehem builds some vessels that are larger, 
and some that are smaller. Even the little ones 
are very rugged units. Regardless of size, all are 
seamless for added strength and safety. Walls 
are thick; heads massive, with extra-heavy studs 
and nuts. 

Naturally, ammonia isn’t their only field of 
application. Bethlehem forged vessels are widely 
used in numerous types of chemical plants, and 


also in the rubber, petroleum, fertilizer, food- 
processing and allied industries. 

Our engineers would like to show you what 
we have to offer—including our set-up for beau- 
tiful finish-machining. We can furnish you 
practically anything you need in autoclaves, 
reactors, converters, accumulators, separators, 
or filters. Why not call us? 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEM 
STEEL 


Bethlehem Forged-Steel Pressure Vessels 
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may you 


... if you do, this is the fire pump 
you can depend on, Fairbanks - 
Morse. And where else is quality, 
dependability more important than 
in a fire pump. True, they may 
never be called upon . . . true, they 
may operate but seldom, but when 





never need it...but... 


they are needed, they must be ready. 
That is why no design, material 
or manufacturing step that can con- 
tribute to reliability . . . to unfailing 
operation . . . is overlooked. 
That. is why we say “may you 
never need it, but this pump will 


always be ready if you should.” 

For the fire pumps you can de- 
pend on, contact your nearby 
Fairbanks-Morse Branch, pump 
dealer, or Fairbanks, Morse & Co., 
world’s largest manufacturer of a 
complete pump line, Chicago 5, IIl. 


4 FAIRBANKS-MORSE 


@ name worth remembering when you want the best 


PUMPS @ SCALES « DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS ¢ HOME WATER SERVICE EQUIPMENT © FARM MACHINERY « MAGNETOS 
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DE LAVAL CONTINUOUS SEPARATION 
ed PAYING _ DIVIDENDS! 


Acton and food manufacturers—with products ranging 
all the way from Albumen To Zymase—are proving that 
centrifuging with De Laval Separators and Clarifiers is the 
modern, cost-cutting way to make liquid-liquid, liquid-solid 
and liquid-solid-liquid separations. . 

De Laval Centrifugals have streamlined production for 
these manufacturers. Instead of slow, uneconomical batch 
separation by filters or settling tanks, they are getting fast, 
continuous separation—uninterrupted material flow—saving ' 
time and money. 

In addition, there are many processes in which De Laval 
Centrifugals also improve the product by doing a more thor- 
ough job of separation or clarification. 

De Laval Engineers have helped many manufacturers of 
chemicals, pharmaceuticals and foods remove separation 
bottlenecks from processing. They can do the same for you. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
BELAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


DE LAVAL 


FOR FASTER PROCESSING SYSTEMS 
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PHOTO above shows 4-, 8- and 12-tube ARMORTUBE cable, Drawing at right shows the 
application of Bailey ARMORTUBE cable for making connections to a Control Panel, 


TO MAKE ARMORTUBE CABLE.. 


Bailey Meter Company turns to Anaconda 
for long lengths of %4” 0.D. copper tubes 


Bailey Meter Co., Cleveland, Ohio, 
calls its ARMORTUBE Flexible Protected 
Tube Cable, “the modern shortcut to 
simpler, safer, more economical air 
and hydraulic circuits.” 

As shown above, this cable is avail- 
able in bundles of four, eight or twelve 
4” O.D. copper tubes. A continuous, 
heavy galvanized steel strip protects 
the tube bundle. 

Here’s why Bailey turned to Ana- 
conda as the logical source of supply 
for these %” O.D. copper tubes. 


LONG LENGTHS 


Because ARMORTUBE cable is shipped 
in random lengths of about 500 feet, 
Bailey needed long lengths of copper 
tube. Anaconda makes copper tube up 
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to 2,400 feet long, depending on the 
diameter, 


CLEAN INTERIORS 


These tubes had to be free from dust, 
dirt or metal chips which might other- 
wise interfere with the operation of 
delicate air and hydraulic circuits. 
Anaconda takes special care to see 
that inside surfaces of ANAconDA Cop- 
yer Tubes are ‘clean, smooth and 
bright. Tube ends are sealed to keep 
out moisture and foreign matter dur- 


ing storage. 

FLEXIBLE 
Tubes had to be flexible enough to 
bend around corners and obstacles. 
ANACONDA Copper Tubes are uni- 
formly soft... highly flexible. And 


they are accurate in size and shape. 


ANACONDA Dehydrated Copper 
Tubes are made in all standard sizes 
up to and including %” O.D, Usually 
furnished in 25-, 50- and 100-foot coils, 
they are also available in longer lengths 
on spools and reels where required. 


Our Technical Department will be 
happy to lend a Teme, grt any problem 
involving the use of copper tubes, A 
letter outlining your problem will bring 
a prompt answer. Write to: The 
American Brass Company, Waterbury 
20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd,, New Toronto, Ont. 
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ANACONDA 


COPPER TUBES 
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Stainless steel... 
world’s largest stock at your finger tips 


There IS a difference in your sources for stain- 
less steels and not the least important differ- 
ence is that Ryerson carries more tonnage in 
more types, shapes and sizes than any other 
source. Stocks include stainless to ASTM, 
MIL-S and AMS specifications. Many re- 
quirements are available only from Ryerson. 

You'll find this to your advantage whether 
you need a single piece or a carload, for you’re 
sure of getting immediate delivery on your 
exact specification with a single call. And 
you're sure of quality, too, because all Ryerson 


In stock: Bars, structurals, plates, sheets, tubing, 
alloys, stainless, reinforcing, machinery & tools, etc. 


stainless is time-tested Allegheny Metal, kept 
in prime condition in clean, heated rooms— 
prepared to your order on special equipment 
unequalled in the industry. 

Since we were the first steel-service com- 
pany to carry stainless in stock, we’ve had 
almost 30 years of experience in helping in- 
dustry in the use of these unique heat and 
corrosion-resistant alloys. So when you need 
stainless, get complete stainless service with 
immediate delivery from the world’s largest 
stocks... call Ryerson. 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK © BOSTON © PHILADELPHIA © CHARLOTTE, N.C. © CINCINNATI ¢ CLEVELAND 
DETROIT © PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST. LOUIS © LOS ANGELES © SAN FRANCISCO © SPOKANE © SEATTLE 
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This much under-rated unit operation will go far beyond its present 
uses, as continuous operation and electrodialysis enter the picture. 


NEVEN K. HIESTER and RUSSELL C. PHILLIPS 


If you think of ion exchange only 
in terms of water softening, you're 
way behind the times. The ‘adept 
chemical engineer will do well to con- 
sider this oft-neglected unit operation 
for a wide variety of applications; this 
report will bring you up to date. 

Remarkable advances in ion ex- 
change technology have been made 
since the first synthetic exchange 
resin was prepared by Adams and 
Holmes’ in 1935. This unit opera- 
tion can be credited directly for the 
high quality of many familiar prod 
ucts—television tubes, glycerine, strep 
tomycin, sugar, storage batteries, pa 
per, dyes and other fine chemicals. 





Asove: Cation exchanger Permutit Q; 
this and other photos (but not draw- 
ings) unless otherwise credited are 
from Permutit Co. 


Nevin K. Hiester, 
Research Institute, Stanford, Calif., 


Current applications of ion exchange 
extend from demineralization of tap 
water in a disposable cartridge (for a 
housewife’s steam iron), to the soft- 
ening of 80 million gal. of river water 
per day (for the city of Los Angeles). 

Many chemical engineers neither 
appreciate nor understand ion ex- 
change as a unit operation. They 
think first in terms of more familiar 
distillation and precipitation methods 
for solving their problems with ionized 
materials, and turn to ion exchange 
only as a last resort. A review of the 
current status of industrial applica 
tions and techniques, with particular 
emphasis on recent developments, 
many not yet commercialized, should 
encourage consideration of ion ex 
change on an equal footing with tra 
ditional unit operations. 

As an aid in preparing this report, 


the authors submitted a questionnaire 
to 50 companies known to be active 
in the field of industrial ion exchange. 
Topics in the questionnaire included 
types of equipment and exchange ma- 
terials offered, present and future ap 
plications, and new developments in 
the field. The 32 replies were com 
piled and used as a guide in determin 
ing the emphasis to be placed on each 
aspect of ion exchange. 

Thanks very largely to the availa. 
bility of new exchange materials, ion 
exchange although initially limited 
to water softening, now performs yeo- 
man service in many diverse fields. In 
industrial water treatment alone, ion 
exchange is commonly used for de- 
mineralization, alkalinity reduction 
and silica removal. Removal and re- 
covery of metals, acids and_ bases; 
separation of ions; de-ashing of or 


senior chemical engineer at Stanford 
took his BS and MS 


degrees at University of Washington and his doctorate at 
University of California (Berkeley), for research on ion 
exchange. Joining SRI in 1949, his work has been diversi- 
fied, but mostly on ion exchange; he has also taught it as 
a graduate course at Stanford University. With fellow staff 
members at SRI and others in the field he has written 
numerous papers on ion exchange theory and design. 

Russell C. Phillips, associate chemical engineer at SRI, 
obtained his BS at Michigan State and his MChE at Brooklyn 
Poly. After six years in industry he joined SRI in 1951, 
where he has co-authored many of the ion exchange papers. 

Both authors are anxious to credit Elliot Schrier, our 
western editor, who worked closely with them on this compre- 
hensive report. As Dr. Hiester writes, ‘“Without his coopera- 
tion I’m sure we should have been unable to prepare it.’’ 


NEVIN K. .HIESTER RUSSELL C, PHILLIPS 





Table |—Operating and Investment Costs* 


~ eet 


Oper. Invest. 


21.4 


200 
188 


f 


Oper, invest. Oper. Invest. 
0.67 50.3 1.50 


per 1,000 gal., for demineralizing waters of various salinities (based on production rate of 10,000 gph.) 


ganics; and catalysis of certain reac- 
tions are other processes in which ion 
exchange plays an important, though 
often not well-publicized, role. 

Nor is ion exchange limited to re- 
actions with ions dissociated in water; 
it can be utilized to remove impuri- 
ties from non-aqueous systems such as 
liquid ammonia, acetone or benzene. 
The resins can also be used as acidic or 
basic catalysts. 

In many cases, the end result of ion 
exchange may also be achieved by 
other unit operations. The engineer, 
secking the most economical means 
toward his end product, should con- 
sider the technical and economic fac- 
tors for each of these various alterna 
tives. Demineralization of water, for 


instance, is possible by single- or 
multiple-effect evaporation, vapor-com- 
pression distillation, electromigration, 
and perhaps even by precipitation, as 
well as by ion exchange, Moreover, 
minimum costs may result from a 


judicious combination of _ these 
methods. Costs for several of these 
alternatives for several ranges of min- 
eral concentrations are presented in 
Table I. 

The cost of ion exchange is related 
directly to the quantity and species of 
the ions involved. The economics of 
each potential application must be de- 
termined independently. Especially 
since the advent of completely auto- 
matic equipment (for carrying out the 
normal sequence of cyclic operations), 
the largest annual cost item is usually 
the regenerant. Synthetic resins are 
expensive, but only small quantities 
are needed for replacement in most 
cases, 

In general, ion exchange for water 
purification is limited to regenerant 
costs to the processing of dilute solu- 
tions (less than 2,500 ppm.). How- 
ever, as the value of the material be- 
ing processed increases, the economic 
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limit of ionic concentration for ion 
exchange also increases. 

Mechanism—The phenomenon of 
ion exchange has been known for a 
century, but the actual mechanisms 
have been elucidated only within re- 
cent years. This new understanding 
has paralleled—and may be the result 
of—development of the synthetic 
resin exchangers with their reproduci- 
ble chemical and physical properties. 

Consider the physical nature of ion 
exchange; it has been defined as 
“the reversible exchange of ions be- 
between a solid and a liquid in which 
there is no substantial change in the 
structure of the solid.” This means 
that one of the ions is always bound 
to the immobile solid and is thus not 
carried away by the solution, a fact 
which embodies the principle advan 
tage of ion exchange. 

These interchanges can be written 
in normal chemical reaction form. 
Considering sodium chloride in water 
as an example: 

For cationic exchange 


treatment or 
saturation 
Na* + H° Resin <> Na‘ Resin + Ht 
regeneration 
or elution 
For anionic exchange 


Cl- + Resin OH = Resin - Cl + OH- 
If the saline water is treated by both 
cation and anion exchange, neutraliza- 
tion of H* by OH" results in demin- 
eralized water of a very low electro- 
lyte content. 

Within engineering accuracy, these 
equilibria seem: to be governed by the 
laws of mass action,” i.e., 

(Na * Resin) (H*) 


Kyau = “(7 - Resin)(Na*) ’ °* 


It is obvious that if the equilibrium 
constant for the cation exchange re- 
action shown is greater than unity, the 
resin will preferentially take up Na’. 
This holds true for other ions, too. 


Thus, if K* is also being picked up 
from the solution by the hydrogen 
resin it will compete with Na’ and, if 
its equilibrium constant with respect 
to H’* is greater than that for the Na* 
exchange, K* will be preferentially 
picked up over Na’. This relative 
takeup of ions on the resin, and the 
fact that they are transferred from the 
solution to a solid phase, are the rea- 
sons for the usefulness of ion ex- 
change. 

The relative order of takeup gen- 
erally follows the lyotropic series,’ i.c., 
Lit < Nat < K*< Rbt < Cat < Mgtt< 
a < oe 6 Oe eX” Ce, OSS. 
The position of hydrogen depends on 
the strength of the exchange group; 
for sulfonic acid resins it is about the 
same as lithium, but for carboxylic 
acid resins, hydrogen exhibits a very 
high exchange power. The anion 
series is fluoride < chloride <_bro- 
mide = iodide = acetate < molybdate 
< phosphate < arsenate <_ nitrate 
< citrate < chromate <_ sulfate’. 
Again, the strength of the anion ex- 
change group governs the position of 
hydroxide; for a weak base resin it re- 
places sulfate, but for a strong resin it 
falls below fluoride. 

The majority of industrial processes 
making use of these properties are 
concerned either with replacement of 
ionic impurities or recovery of desired 
ions from an otherwise non-ionic solu- 
tion. The main factor then in these 
processes is removal of a certain ion 
and its replacement by a less im- 
portant ion. An example is the re- 
moval of Na* from a solution and its 
replacement by Hy’. Obviously, if 
K* had also been present it would 
have been removed even before Na’, 
so it would automatically be taken 
care of by the proper design of an ion 
exchange unit for Na* removal. 

The reverse, however, is not true, 
since resin tends to take up more K* 
than Na’*, so that nearly complete re- 
moval of K* could occur without all 


‘of the Na’* being removed. 


Although no industrial processes 
have made use of ion separation, 
which is the other main application 
of exchange resins, pilot scale units 
have separated amino acids and macro- 
quantities of rare earths. The im- 
portant factor here is the relative 
adsorbability of the two ions. Thus 
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in the case of the Na* and K* the 
exchange resin would preferentiall 
take up K’, so that Na* would be 
enriched in the solution. Continued 


Exchange Materials 


With the exception of inorganic 
zeolites and sulfonated coal, all com- 
mercial exchangers are based on syn 
thetic resins. These are homogeneous 
gels containing ion-active groups at- 
tached to a cross-linked molecular 
network. 

Ion active groups make the linear 
, polymers to which they are attached 
soluble and chemically unstable. The 
requirements for insolubility and sta- 
bility are met by cross-linking these 
polymers into a fish net skeleton. 
Higher degrees of cross-linking are 
associated with reduced solubility, 
less swelling in solution and a more 
impermeable gel (slower exchange 
rate). In practice, manufacturers de- 
sign their resins to have the densest 
structure compatible with a satisfac 
tory rate of ionic diffusion. If more 
exchange groups are introduced to 
increase the ionic capacity of the resin, 
swelling tendency and solubility are 
increased. So again a balance is ob 
tained between capacity of the resin 
and its solubility. 

The chemical structure of a sul- 
fonated styrene resin cross-linked with 
divinylbenzene, is shown in Fig. 1. 
This is a high capacity, strong cation 
resin. A typical weak base exchanger 
is represented in Fig. 2. This poly- 
mer contains primary, secondary and 
tertiary amines which give the resin 
a basic strength over a wide range, 
from pH 3 up to pH 8. 

A wide assortment of ion exchangers 
is offered to industry by the four 
principal United States manufacturers: 
Chemical Process, Dow Chemical 
(distributed by National Aluminate), 
Permutit and Rohm & Haas. Most 
of these commercial exchangers are 
represented in Table II. (The im- 
portant Wofatit and Levatit exchang- 
ers manufactured in Germany and 
those made by Activit in the Nether- 
lands have not been included.) Table 
III gives a partial list of equipment 
makers. 

Cation Exchangers—Of the natural 
zeolites, glauconite, or greensand, has 
been used most extensively for water 


operation of this principle would 
further enrich K* on the resin and 
Na’ in the solution so that the ions 
could be separated. 


softening. However, the synthetic zeo 
lite, sodium aluminum silicate, has a 
considerably higher ionic capacity than 
the natural product. Applications of 
zeolites are limited to cation ex- 
change in the neutral pH range. In 
effect, this means they are used al 
most exclusively for water softening. 
Millions of cubic feet of zeolites are 
presently in use and because of their 
low cost will continue to be used for 
small softeners. 

Sulfonated coal has a slightly lower 
ionic capacity than synthetic zeolite, 
but it can be regenerated with acid 
as well as salt, and in this respect is 
an improvement over the zeolites. It 
has, in fact, a high acid efficiency, 
although it is not so stable chemically 
or physically as the synthetic resins. 

The oldest sulfonated phenol for 
maldehyde resins have been replaced 
for the most part by medium capacity 
sulfonated polystyrene types, which 
have greater stability. The high capac- 
ity sulfonated styrene resins, however, 
are the workhorses of the industry. 

Being less strongly acidic than the 
sulfonated resins, the carboxylic type 
is easily regenerated with acids, but it 
will not split salts of strong acids. 
Carboxylic resins are used principally 
in the exchange of large organic ions 
like streptomycin, and for reducing 
excess alkalinity. Carboxylic exchange 
capacities are the highest among the 
cation exchangers. 

Phosphonic acid resins are inter- 
mediate in strength between the sul- 
fonated and carboxylic types. They 


Fig. 1—Structural diagram of high-capacity 
sulfonated styrene cation exchanger. 
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- - « ION EXCHANGE 
have excellent exchange capacities at 
high pH’s and can be regenerated 
efficiently with acid. 

Anion Exchangers—All anion ex 
changers are synthetic resin amines. 
In demineralization applications, a 
weak base exchanger is used to pro 
cess the efflucnt from a strong cation 
resin bed, since these anion resins 
will not split salts. They have high 
capacities and can be regenerated with 
Na,CO,, NaOH or NH,OH. 

Strong base exchangers, on the 
other hand, will remove acids as weak 
as silicic and can be used for salt- 
splitting. They require caustic regen 
eration. Anion exchanger designations 
Type I and ‘Type If (in Table II) 
refer to different classes of amine sub 
stituents on the polystyrene structure. 
Type I resins have better thermal 
stability (can be used up to 160 F.); 
application of Type II is limited to 
a maximum of 100 F’, Where operating 
temperatures permit, Type II ex- 
changers are preferred because of 


higher regeneration efficiencies. 
Combined cation and anion resins 

are available for mixed bed work. 
Special Resins—The rate of ex- 


change is related to the particle size 
of the exchange material, being more 
rapid with smaller sizes (the exchange 
rate being governed by diffusion). 
However, the pressure drop is exces- 
sive through a bed of fine particles, 
so most synthetic resins fall in the 
10 to 50 mesh range, which represents 
a compromise among reaction rate, 
pressure drop and ease of preparation. 
Yet special orders for tailor-made re- 
sins with unusual grain size or degrees 
of cross-linkage or chemical structure 
will be filled by most manufactureys. 

Conventional ion exchange resins 
exhibit only moderate selectivity for 


Fig. 2—Structural diagram of weak base 
amine-type anion exchanger. 
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Table I-Types and Principal Mokers of lon Exchangers 
Cation Exchangers 





' 
Zeolites 
inorgonic) 


T 
Sulfonoted 
Cool 


T 
Sulfonated ~ 
Resins 


1 
Phosphonic 


' 
Carboxylic 
Acid Resins 


Acid Resins 





Noturol Synthetic 3. Zeo-Korb 


T T 
Glouconite 3.Ze0-Dui 
(3. Decolso) 

Kaulinite 








qT 
1. Duolite C-6! 
3.Permutit XP 


t 
1. Duolite CS-101 
3.Permutit H-70 
4. Amberlite 1RC-5O 





Montmorillonite f 


Phenol For moldehyde 
t 


1, Duolite C-3 
1, Quolite C-10 





1 
Cross-linked Polystyrene Copolymer 
High Copocity Type Med. Capacity Type 
a 


T 
|, Duolite C- 20 |. Duolite C-25 
|, Duolite C- 26 2.Nalicite MCR 
2.Nalcite HCR (Dowex 50) 4.Amberiite IR-112 
3.Permutit Q 
4.Amberlite iR-120 








Anion Exchangers 





{ T 
Weok Bose Intermediote Base 
T T 
. Ouolite A-2 





1. Ouolite A-30 
2. Ouolite A-70 
3. Permutit A 


2. De-Acidite 
3. Permutit W 
4. Amberlite (R-48 
4. Amberlite iR-45 


Key to Mokers: 
|. Chemical Process Co. 


i] 
Strong Bose 
f 1 
Type I Type IL 
2. Nolcite SBR 1. Duolite A-40 
; tony | |, Duolite A-4! 
. Permutit S- _Nolcite SAR 
4, Amberlite IRA-400 eT ) 
3. Permutit S-2 


4, Amberlite (RA- 40) 
4. Amberlite |RA-410 
5. Amberlite IRA-41i 





2.National Aluminote Corp.(Distributor of Dow resins) 


3. The Permutit Co, 
4.Rohm & Hoos Co. 


Note. The form of this toble was odapted from one prepared by A. 8. Mindler and C.F Poulson of the Permutit Co. 


ions, Chelating resins, on the othr 
hand, exhibit marked attraction for 
specific ions such as cobalt, iron and 
copper.” * 

A resin which has a selective affin 
ity for potassium was synthesized by 
Skogseid.’ Related in structure (ex- 
cept for the cross-linked polystyrene 
matrix) and action to hexanitrodiphen- 
ylamine, this resin can be used to 
separate potassium from sodium. 
Chemical Process Co. produces a 
zwitterion resin which contains both 
carboxylic and amine groups. Its chel- 
ating potential has not yet been thor- 
oughly evaluated. 

Electron exchange polymers have 
been produced which catalyze oxida 
tion-reductioa reactions.” The most 
important feature of these resins is 
that, unlike other oxidizing and reduc- 
ing agents, they do not contaminate 
the solutions. At least one commercial 
electron exchanger (Duolite S-10) is 
used to remove dissolved oxygen from 
water; it is regenerated with a sodium 
hydrosulfite-caustic solution. 
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Exchange Capacity 

It is the practice in the ion exchange 
industry to designate the capacity of 
exchange materials in terms of kilo- 
grains of CaCO, per cu. ft. Although 
it will be used in this report because 
of familiarity, this designation leaves 
something to be desired. 

For one thing, the expanded use 
of ion exchange outside the water soft- 
ening field indicates the need for a 
more general (and fundamental) unit 
for exchange capacity. Since exchange 
of ions occurs on an equivalent basis, 
it is logical that capacity be expressed 
in equivalents per unit volume. Many 
research workers use meq./ml. of bed 
volume (= normality) as the capacity 
unit, (Note that 1 Kgr. CaCO,/cu. ft. 
= 0.0458 meq./ml.) 

The same problem occurs with solu 
tion concentration, where it is practice 
to speak of Kgr. CaCO,/gal. although 
the research worker again prefers 
meq./ml. (1 Kgr. CaCO,/gal. = 0.342 
meq./ml.) 


Manufacturers usually define the ca 
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pacity of an exchanger in terms of 
regeneration method used; this is the 
so-called operating capacity. In re 
search, the ultimate capacity is nor 
mally used; this is the highest capacity 
attainable under the most favorable 
regeneration conditions. Although the 
ultimate capacity is never utilized, it 
does provide a common basis for com 
parison of resins essentially independ- 
ent of operating variables (concentra- 
tions, ion systems, bed expansions) and 
of the particle size of the exchanger. 

Exchange capacities of synthetic 
resins although considerably higher 
than those of the natural zeolites, still 
impose limitations on ion exchange. 
lortunately, ion exchange has estab- 
lished a very firm role in processing the 
many reasonably dilute solutions han 
dled by the chemical industry. More 
over, it would be pessimistic to assume 
that maximum resin capacities have 
been attained. 

For each application, the engineer 
has a choice of three techniques to 
bring about contact between exchange 
material and solution: batch, fixed bed 
and continuous. Because of its sim 
plicity and effectiveness, the conven 
tional fixed bed technique has been 
the method of choice in most cases. 
Simple batch methods, however, also 
have a place in the picture and, now 
that they have become available, con 
tinuous ion exchange units using con 
ventional resins have to be considered 
as well—especially where high through 
puts are involved, 


Tcble tl—Partial List of Organizations 
Offering Fixed-Bed lon Exchange Units 


Industrial Demin- Mixed 
Company Softeners eralizers Beds 


American WaterSoftenerCo. x x x 
Automatic Pump & Softener 
Corp. eee eee ee ‘ x x x 
Barnstead Still & Sterilizer Co. x x 
Chemical Equipment Co. of 
SR cs+\ e+ 
Cochrane Corp... . 
Culligan, Inc...... 
Dearborn Chemical Co. 


Elgin Softener Corp. 

Enley Produits, inc. 

Graver Tank & Mfy. Co. Inc. 

Hungerford & Terry, Inc. 

Illinois Water Treatment Co. 

Industrial Filter & Pump Mfg. 
ae : 

Infilco, Inc... . 

Los Angeles Water Softener 
Ceo., fac... Ke 

Oshkosh Filter & Softener Co. 

Penfield Mfg. Co. 2 

Permutit Co........ 

Stover Water Softene: Co. 

Western Filter Co... . 

Wolcott Water Softeners 

Worthington Corp. ° 
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Batch Exchange 


Of the three major ion exchange 
techniques, the simplest as well as the 
first developed method, batch process 
ing, has been least used. This is in 
part because a separation of the resin 
and solution must be made after the 
exchange is completed. But it is also 
because batch exchange usually does 
not remove cnough ions in a single 
step. 

Of the present processes of comme: 
cial interest, one has been used on a 
factory scale for a number of years in 
production of pectin from grapefruit 
peel.” Another interesting batch ap 
plication, studied on a pilot scale, is 
the heart of a process to recover gold 
from pregnant cyanide solutions of a 
leach pulp prepared from ore.’ Other 
commercial applications of batch ex- 
change include calcium removal from 
milk, and catalysis. 


Equipment 

Much as one would expect, equip 
ment used commercially for batch ion 
exchange has been adapted from or 
dinary stirred tanks and basket cen 
trifuges already used in the process 
industries for contacting and sepa- 
rating liquids and solids. Along the 
same line, the stirred contactors and 
settling units normally used in hy- 
drometallurgy for ore treatment were 
adapted for the gold recovery study. 

Stanford Research Institute has de- 
veloped a batch contactor on a small 
pilot plant scale that combines both 
agitation and filtration in the same 
unit and thus does not require move- 
ment of the resin, with possible re- 
sultant attrition. This unit can not be 
used in processes such as pectin pro- 
duction where an additional solid (i.e. 
the peel) takes part in both a batch 
ion exchange and a leaching step sim- 
ultaneously. 

SRI’s individual mixer-settler con- 
sists of a tank with a perforated plate 
near the bottom to retain the resin, 
and a top and bottom outlet fitted 
with three-way plug valves, as indi- 
cated in Fig. 3. Considering the 
operating steps in sequence, the tank, 
containing a given amount of exchange 
resin, is initially empty of solution. To 
start the cycle, a definite amount of 
contacting solution is pushed into the 
mixer-settler by gas pressure. The gas 


flow, passing through the solution, 
agitates it and assists in bringing about 
equilibrium between resin and solu 
tion. Finally, the gas flow is reversed 
so that the solution is forced out of 
the tank and the resin freed of inter 
stitial solution. ‘The sequence 
then be repeated. 

This device can be regenerated in a 
similar manner, using elutant instead 
of feed. It can be used as a single unit, 
or a group of the mixer-settlers can be 
operated in a countercurrent fashion 
by automatic cycling and sequencing 
techniques. Details of such an oper 
ation are covered in Ref. 10. 


can 


Design 

The most important factors to re 
member in the design of batch units 
are the time to equilibrium, and the 
solution-resin ratio. ‘The rate of most 
exchange reactions, at least with the 
strong acid and base resins, is remark- 
ably fast. In most cases this is only 
a matter of minutes under proper agi- 
tation conditions, so holding time can 
be kept short. 

The limits of the solution-resin ratio 
are based on very practical considera- 
tions. With too low a value, say less 
than 9 gal. (1.2 cu. ft.)/ cu. ft. of 
bulk resin, the resin is in too thick a 
slurry to be easily agitated. The abso- 
lute slurry minimum is about 3 gal./ 
cu. ft. At high ratios the solution is 
not efficiently contacted by the resin 
during the equilibration period. The 
upper limit must be determined ex- 
perimentally for the unit concerned 
but ratios of 110 gal./cu. ft. have been 
used in the SRI mixer-settler without 
difficulty. 

As with all ion exchange techniques, 
the design method must take into ac- 
count the equilibrium behavior of the 
ion between resin and solution, the 
rate at which the ion is transferred be- 
tween the phases, and its conservation 
in the equipment. In any batch ion 
exchange the rate is usually’of minor 
importance, except insofar as it affects 
time required for equilibration. Ac- 
cordingly, normal design procedure in- 
volves only the equilibrium and ma- 
terial balance relationships. 

Calculation of the behavior for 
single-stage batch units is rather 
straightforward. As indicated in Fig. 
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#, given amounts of resin and solu 
tion of known composition are placed 
in the contactor and equilibrated. (lor 
removal of ion A from the solution 
the resin should be relatively free of 
A.) At the time of separation of the 
phases, component A in the resin is 
in equilibrium with component A in 
the solution. Further, the amount of 
A originally introduced to the reactor 
must be equal to that removed. From 
these two facts, the composition o! 
the product solution can be obtained 
readily, although the explicit form of 
this behavior equation will depend on 
the form of the equilibrium relation. 

If a set of these individual batch 
units 1s now operated in a counter 
current fashion as suggested above, 
this same method of calculation can 
be applied in a stepwise fashion, unit 
by unit. In the event that the equi 
librium relation is linear, as in ex 
change with a minor ionic constituent 


Nomenclature 
(At) Concentration of ion A (e.g., 
Na? or H*) in solution. 
Ion concentration in solution 
in equilibrium with resin con 
centration. 
(A+ Resin) Concentration of A on ion 
exchange resin. 
dp Resin particle diameter. 
Dp, Dp Ion diffusivity in fluid or par 
ticle phase. 
E Ratio of slopes of equilibrium 
and operating lines = HRp/Rr. 
fr Void fraction in resin bed. 
Trace equilibrium constant or 
slope of equilibrium line. 
Error function. 
Number of countercurrent 
equilibrium contacts. 
Equilibrium constant function. 
Volume flowrate, solution or 
resin. 
Reynolds number. 
Number of transfer units for a 
fixed bed. 
Schmidt number. 
Solution capacity parameter. 
Volume of solution or resin. 
Argument of error function. 
Constants in non-linear batch 
equation. 
Degree of approach to equi- 
librium transfer for ion in solu- 
tion. 
Residence time, 
resin. 


(A*)* 


solution or 


Breakthrough. 

Completion of elution. 

In feed. 

Applied to concentration, at 
any time. 
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Fig. 3—Sequence of operations in a mixer-settler for ion exchange. 


(usually known as trace conditions) 
the stepwise calculations can — be 
avoided, since the behavior equation 
reduces to the one shown at the bot- 
tom of Fig. 4, where N is the number 
of countercurrent equilibrium con 
tacts. ‘ 

The main drawback to single-step 
batch exchange is that all of the ions 
can not be picked up by the resin, 
since as the solution concentration falls 
the resin concentration rises until they 
are in equilibrium with each other. 


Fig. 4—Behavior of a single-stage batch 


ion exchanger. 
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The usefulness of this single-stage 
technique in ion removal is therefore 
limited economically to those applica- 
tions having a very favorable equilib- 
rium for ion A to go onto the resin. 
But this requirement can be offset by 
multistage operation—with its attend- 


ant increase in the need for equip- 
ment, 

Where you have solids, as in the 
pectin or ore pulp processes, batch ion 
exchange may be called for, since even 
dilute slurries aren't easy to handle by 
fixed bed techniques. In batch op- 
erations, however, after the ion ex- 
change reaction is complete, it is pos- 
sible to remove the resin and solids 
from the solution and then separate 
them by normal procedures. 


Applications 


This ability to handle slurries sug- 
gests that one of the most promising 
fields for batch ion exchange is in 
hydrometallurgy for removing metal 
values from pulps. Filtration equip- 
ment and CCD systems are already 
available in most such plants and 
could probably be adapted for resin 
use. Experimental work in this field 
is certainly justified and is already un- 
der way.” 


Fixed Bed lon Exchange 


At present the ion exchange indus- 
try utilizes fixed bed operations al- 
most exclusively—although the begin- 
ning of a trend away from fixed beds 
is evident. Therefore, any discussion 
of ion exchange must cover this phase 
rather fully. The term “fixed bed” 
as applied to ion exchange means 
utilization of a packed column of sta- 
tionary resin to process a solution in 
a cyclic manner. Strictly speaking, 
therefore, it also includes mixed bed 
and ion exclusion processes. Because 
fixed bed ion exchange has been al- 
most the only contacting technique 
used in the past, convention has gone 
so far that the words “ion exchange” 
have often been taken to mean fixed 
bed operations. 


Equipment 

For removal or recovery of ions, the 
normal fixed-bed cycle comprises sev- 
eral steps: (1) treatment (saturation ) 
of the exchange bed with raw feed 
solution, (2) backwashing of the bed 
to remove dirt and regrade the resin, 
(3) elution of the exhausted ex- 
changer by passing regenerant solu- 
tion through the bed and (4) rinsing 
the bed free of regenerant so it is then 
ready to repeat the cycle. Both Step 
2 and Step 4 are usually relatively 
short parts of the overall cycle. 


In this type of operation at least 
two units are usually provided to in 
sure a constant flow of treated solu- 
tion. An idealized case of water sof- 
tening is shown in Fig. 5. 

Here the degree of shading indicates 
the amount of calcium picked up by 
the resin. After Bed A is almost all 
converted to the exhausted form (cal- 
cium) and Bed B is regenerated to 
the sodium form, the valves are 
turned and the hard water sent to Bed 
B and the regenerant through Bed A. 

When only two columns are used, 
backwashing and rinsing, if necessary, 
and regeneration, are undertaken while 
a bed is off stream. More columns 
can be used if these steps require ex- 
cessive periods of time. In any event, 
this type of operation requires con- 
siderable complex piping and sequence 
valving to bring the proper solution 
to the proper unit at the proper time. 
Various schemes have been proposed 
in an attempt to overcome this re- 
quirement, but most of the scnemes 
replace one type of complexity by 
another. 

For example, Weil and co-workers 
suggest that the resin bed be brought 
to the solution by having several col- 
umns arranged on a frame so that a 
fresh resin bed can be moved under 
the feed inlet. Barnebl and Riker™ 
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propose using a horizontal rotary filter 
(Fig. 6 )to hold the resin bed in a 
series of adjacent but isolated pie 
shaped chambers. ‘The bed rotates 
under a number of liquid distributing 
stations arranged about the unit so 
that each chamber passes first under 
the feed solution, then a solution wash, 
then the regenerant and then a final 
wash including backwash. 

A further step that might be taken 
in a device of this type would be 
to introduce the feed at the last posi- 
tion in the feed sector, then draw the 
spent feed from the bottom of this 
chamber and use it as a feed to the 
preceding chamber, etc., so as to add 
a feature of countercurrent operation. 
But it would add an even greater com- 
plexity to the rotary valve and re- 
quire extra pumps and liquid distribu- 
ting stations. 

Still another type of fixed bed oper- 
ation suggested by Rawlings“ has been 
used to some extent. Here, a group 
of beds is operated in series with the 
most recently regenerated bed at the 
end, just as in. an extraction battery 
for sugar beets. When saturated the 
first bed in the series is cut out for 
regeneration, and a fresh bed added 
at the end. This same technique can 
be used for the washing and elution 
steps, if desired, with as many units 
in each series as needed. It is obvious 
that this gives a quasi-countercurrent 
contact to each bed and thus increases 
its utilization efficiency. But it has 
the drawback of a large number of 
columns and a corresponding amount 
of complex piping, valving and _se- 
quencing equipment. 

Although these various develop- 
ments have certain minor advantages, 
the ion exchange design engineer has 
usually chosen normal fixed-bed oper- 
ation. Most industrial installations are 
therefore standard two or three bed 
units. 

Fixed-bed equipment is fairly stand- 
ard in design, consisting of a cylindri- 
cal tank containing a bed of resin on 
a porous support as shown in Fig. 7. 
A solution collector under the support 
and a distributor above the bed are 
also necessary to prevent non-uniform 
flow which would result in poor resin 
utilization and regenerant efficiency. 
Flow of the feed through the column 
may be by gravity or under pressure, 
depending on the nature of the ex- 














(Co ion) 


Fig. 5—Schematic diagram of a two-unit 
fixed-bed exchanger. 


change process. Pressure operation in 
a closed vessel would prevent solution 
contamination and gas evolution ahead 
of a deaerator if these factors were 
critical. 

A freeboard or rising space of about 
50 to 100% of the resin height is 
provided at the top of the tank to per- 
mit bed expansion without resin carry- 
over during the backwashing step. 

External piping to the column usu 
ally connects to multiport valves which 
control each step in the operating 
cycle. These can be operated manu- 
ally where the cycle is long, but the 
trend is toward greater use of auto- 
matic control. These valves not only 
introduce and withdraw the proper 
solutions during a given step but also 
operate the steps in the proper se- 
quence and for the proper period of 
time. The cycle can be controlled by 
a timing device, by volume measure- 
ment or by pH or conductivity meas- 
uring devices. 

Of course, an ion exchange system 
is not complete without regenerant 
tanks, waste discharge sumps, and 
sometimes pumps. A complete in- 
stallation for demineralizing water (see 
Applications ) is indicated in Fig. 8. 


In fixed-bed operations the informa- 
tion we desire is the concentration of 
the ion of interest at the exit of the 
resin bed at various times. These data 
supply the breakthrough curve in Fig. 
9. Normally, the unit is taken off 
stream and regenerated when the un- 
wanted ion breaks through and rises 
to some maximum tolerance (Na*)>. 
Then the dotted portion of the curve 
never exists. When the tolerance 
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Fig. 6—Suggested design for multicompart- 
ment rotating-bed exchanger. 


level is reached, the bed is taken oft 
stream and eluted to some desired re- 
generation level and the cycle repeated. 
The effect of this treatment is indi- 
cated by the dashed line in Fig. 9 (the 
wash steps having been neglected in 
this plot). 

The factors that determine the mag- 
nitude of the breakthrough volume 
V, (the amount of feed treated be- 
fore shifting to the elution step), are 
fairly obvious. Strictly from a mate- 
rials-balance viewpoint, if all ions were 
removed from the solution instantly, 
V, would increase with a larger resin 
bed, a resin of higher capacity or a 
feed solution of lower ionic concen- 
tration (Na‘)>. However, since the 
process takes place at a finite rate 
and with an equilibrium other than 
infinite, V, is also increased with in- 
creased rate constant, increased equi- 
librium constant and decreased flow- 
rate. Further, since the ion must pass 
from the fluid to the solid, or vice 
versa, it may be affected by mass trans- 
fer through a fluid film or an apparent 
solid film. If this occurs, and it nor- 
mally does in ion exchange units oper- 
ated industrially, the rate constant is 
affected by the flowrate and particle 
size. 

The design of any unit must also 
take into account economic factors, 
two of which are resin utilization and 
regenerant efficiency. The former, re- 
lated to operating capacity, is the 
ratio of the quantity of ions removed 
from the solution during treatment, 
to the total amount of ions that could 
have been removed if all of the ulti- 
mate exchange capacity of the resin 
bed had been utilized. In terms of 
Fig. 9, Area abhg is the quantity of 
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Fig. 7—Fixed-bed construction typified by 
zeolite water softener. 


ions in the volume of solution treated 
before breakthrough occurs, and Area 
abe is the quantity of ions leaking 
through the column. The difference, 
Area achg, represents the quantity of 
ions removed. ‘Then: Resin utiliza- 
tion = Area achg/A, where A = (ulti- 
mate capacity of resin per unit vol- 
ume) X (total resin volume). From 
the definition it is apparent that resin 
utilization is that fraction of ultimate 
exchange capacity that is operating 
capacity. 

Regenerant efficiency is the quan- 
tity of ions removed from the resin as 
compared to the quantity of ions pres- 
ent in the volume of elutant used. An 
efficiency of 100% would mean that 
all of the elutant was used to regen- 
erate the bed. Fig. 9 shows the elu- 
tion graphically. Area bedef repre- 
sents the quantity of ions removed 
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Fig. 8—Two-step demineralizer employs cation and anicn beds, with degassifier, regen- 


erant tank and controls. 


from the resin bed during elution. 
(Obviously this must be equal to the 
quantity of ions picked up during sa- 
turation, Area achg, if the column is 
to operate over a large number of 
cycles without gradual loss of removal 
capacity). Area acdefb represents the 
total quantity of ions originally intro- 
duced to the unit, i.e., the same as 
Area abhg. ‘Then: Regenerant efh- 
ciency = Area bedef/B, where B = 
(concentration of elutant) x (vol- 
ume of elutant). 

Although it is not immediately ap- 
parent, regenerant efficiency decreases 
as the resin utilization increases, so 
that the quantity of resin required in 
the bed must be balanced against the 
cost of elutant required to regenerate 
it. 

Sample relations between these two 
factors are shown in Fig. 10 which 


deals with softening operations at a 
municipal plant, as given by Streicher 
and Bowers,” and some correlation 
data of Kunin and Myers” Each of 
these curves is for a specific flowrate, 
resin particle size, feed concentration, 
and concentration of the regenerant 
solution. Any difference in the ion 
exchange system would shift the curve. 
Normally, a slower downflow flowrate 
(of either the feed or the elutant), a 
smaller size of resin particles, or a 
lower equilibrium constant, would all 
move the curves to the right. 

Upfiow of the elutant during regen- 
eration moves the curve to the left 
because of the lower contact efficiency 
resulting from reverse flow. 

The simplest method of designing 
an ion exchange bed is to use a plot 
similar to Fig. 10 (if one is available) 
for the applicable flowrate, resin par- 
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Fig. 9—Simplified operating cycle of a fixed-bed unit, showing saturating and eluting steps, at the left; at the right, saturating and elut- 
ing curves, illustrating breakthrough at Point b. 
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ticle size, and so on. A regen- 
eration efficiency can be picked first, 
and the resin utilization taken from 
the plot. Then a resin volume can 
be chosen and the quantity of ions 
that can be removed calculated. Know- 
ing the feed concentration and the 
leakage level of the ion to be removed, 
the length of the treatment step can 
be computed. Likewise, given the 
concentration of the elutant, the 
length of the regeneration step can 
be calculated from the regenerant effi- 
ciency. Another resin volume can 
then be chosen, and these computa- 
tions repeated. Application of cost 
factors to this information permits de- 
termination of relative softening costs 
for each bed volume chosen (at a given 
regenerant efficiency). 

As shown in Fig. 11, such calcula- 
tions lead to an optimum cost value 
resulting from the balance of many 
terms such as labor, resin and regen- 
erant costs." This can all be repeated 
at other regenerant efficiencies, and as 
seen in Fig. 11, will lead to optimum 
values of both bed volume and regen- 
erant efficiency for this specific flow- 
rate and particle size. 

The cross-sectional area of the bed 
will already have been determined by 
the flowrate and throughput desired 
(since flowrate is expressed in terms of 
gpm./sq. ft.) but the area should be 
such that the height of the bed is not 
so great as to cause pressure drop 
troubles, nor so small as to cause de 
creased contact efficiency because of 
channeling. 

Actually, a different flowrate and 
particle size than those on which the 
resin utilization-regenerant efficiency 
plot was based may lead to a more eco 
nomical design. However, operating 
experience with reasonable conditions 
—probably coupled with a desire to 
avoid the complication of too many 
vatiables—has led most resin producers 
to recommend standard operating con- 
ditions for use. In water softening 
these are: 


Effective resin particle 


size 
Minimum bed depth 
Treatment flowrate 
Regeneration flowrate 
Elutant concentration 


0.4-0.5 mm. 
24-30 in. 
2-5 gpm./cu. ft 
1-2 gpm. /cu. ft 
10-20% NaCl 


The biggest drawback to this em 


pirical method of design is the neces 
sity of having the resin utilization 
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regenerant efhciency plot for the 
proper exchange conditions. In some 
cases this may lead to a choice of 
conditions of operation selected simply 
because a plot is available. Such a 
difficulty may be avoided by using a 
more basic design method such as 
that developed by Thomas” and modi- 
fied by others * * **™ which re- 
lates all of the variables indicated 
earlier to a breakthrough curve. The 
relations can be expressed dimension- 
ally in terms of an equilibrium con- 
stant function r, a number of transfer 
units s and a number of bed volumes 
t/s of feed; for the regenerant curve 
a number of bed volumes t’/s is also 
needed. As with other techniques, 
this method takes into account the 
equilibrium relation for the ion ex- 
change, the rate at which the ion is 
transferred to or from the resin, and 
a material balance for the ion. 

For trace exchange the break- 
through relation is, according to Hies- 
ter and Vermeulen:” 


For saturation 


Na* 


fo th/ 
(Na*)o Vs (t/s))] 


24(1 + H( Vs - 


for t,/s = t/s 2 0 


fren(yer 
“oon(oeail 


v/s 20 


where H is the error function given by 


H(z) = : e7* da 
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For elution 
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Fig. 10—Typical resin utilization-regen- 
erant efficiency curves. 
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hig. 9 is an example of such a 
breakthrough curve for a given bed 
with the dimensionless terms con- 
verted to physical units. In order to 
convert the number of transfer units 
to the amount of resin required, we 
need the height of a transfer unit 
(HTU) under the conditions of op- 
eration. The same researchers” have 
supplied this information in the form 
of a correlation relating the HTU to 
mass transfer factors such as super- 
ficial flowrate, particle size, fluid dif- 
fusivity (ie. Reynolds and Schmidt 
Numbers) and the diffusivity of the 
ion in the resin. This correlation is 
shown in Fig. 12, where fy is the void 
fraction in the resin column, d, is the 
resin particle diameter, t,/tp is the 
ratio of the solution and resin resi- 
dence times in the unit (= 0 for fixed 
beds) and (Dy)y./(Dr) x is the ratio 
of the ion diffusivity in the particle 
and fluid phases. The term H is the 
same trace equilibrium constant used 
in the batch discussion; for monova- 
lent ions it is inversely proportional to 
the total ionic concentration. 

At first glance it would appear that 
the lowest HTU is achieved in the in- 
ternal diffusion resistance controlling 
region. However, this region is usually 
reached by increasing the solution 
flowrate and decreasing the resin par- 
ticle size. But these actions result in 
an increase in pressure drop (and 
pumping costs), so that the two op- 
posing economic factors (HTU and 
pressure drop) must be balanced off 
against each other. 

This basic theory and the corre- 
lation can also be used to predict 
resin utilization-regenerant efficiency 





fi per Ib.—equivolent 
t , 


6 
a 


Regeneration 





Exchonger volume, cv. fi. 


Fig. 11—Softening cost for 125 gpm. water 
with 50 ppm. hardness as CaCO, 
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Fig. 12—Correlation of mass transfer rates. 


curves for various operating condi- 
tions. The authors, with Prof. T. Ver- 
meulen of the University of California, 
are now preparing such curves by this 
method for a forthcoming book to be 
published by McGraw-Hill. 


Applications 


Water Treatment—The applications 
for fixed-bed operation are numerous. 
As pointed out earlier, one of the 
major uses has been in water treat- 
ment, for (1) water softening, (2) de- 
alkalization, and (3) demineralization. 
In this field there are as many process 
modifications as there are purification 
requirements, and each has its par- 
ticular advantages. For example, ordi- 
nary softening can be achieved with a 
sodium-regenerated cation resin, but 
this does not reduce the total dis- 
solved solids. Therefore, for those 
situations where higher quality prod- 
uct is necessary, such as feedwater for 
high-pressure boilers where scale for- 
mation must be prevented, a combina- 
tion of a hot lime treatment step, 
followed by use of sodium-regenerated 
resin, is rapidly gaining favor over the 
older hot lime-and-soda phosphate 
process. Among its advantages are 
lower operating costs (chemical costs 
of 0.9¢/1,000 gal., as compared to 
2.5¢/1,000 gals.), zero hardness in 
effluent and ease of process control.” 

Another type of water treatment is 
de-alkalization, or removal of certain 
anions (principally bicarbonate) from 
the feed water. This can be done in 
many ways such as by the use of 
a hydrogen-regenerated cation resin 
(which also softens the water), fol- 
lowed by de-aeration to remove the 
carbon dioxide, or the use of a chlor- 
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ide-regenerated, strongly basic anion 
resin to remove the bicarbonate, or a 
combination of the two. 

The third type of treatment is de- 
mineralization, in which the raw water 
is treated by both a hydrogen-form 
cation exchange and a hydroxyl-form 
anion resin. The resultant product 
contains no ions (the hydroxyl and 
hydrogen combining to make more 
water). One method of doing this is 
the two-bed system, with a degasifier, 
utilizing a strong cation and anion 
resin as shown in Fig. 8. Silica is also 
removed in this case. 

This technique must of course al- 
ways compete with evaporation, and 
some interesting comparisons have 
been made along this line. Table IV, 
from a paper by Applebaum and Mc- 
Keown,” gives cost information for 
several such comparisons. 

Demineralization of seawater is a 
timely example of the relative eco- 
nomics of evaporation and ion ex- 
change. Evaporation involves remov- 
ing the water from the ions by the 
use of fuel energy; ion exchange re- 
moves the ions from the water at the 
expense of chemical regenerants. The 
cost of the latter process therefore 
increases with increasing dissolved 
solids concentration, whereas the fuel 
efficiency of the first process increases. 
At seawater concentrations, the regen- 
erant costs are excessive compared to 
the value of the water (minimum cost 
at 100% regenerant efficiency would 
be about $13/1,000 gal.), so that ion 
exchange just isn’t feasible. However, 
as shown in Table I (and as we shall 
see later) the use of selective ion ex- 
change membranes in electrodialysis 
does appear feasible. 

Mixed-Bed Demineralizing—Passage 
of an electrolyte-containing solution 
through a bed containing a heteroge- 
neous mixture of cation and anion 
resins results in more nearly complete 
demineralization than does passage 
through a series of alternate cation 
and anion tanks. An explanation for 
the superior performance of the 


mixed-bed lies in the irreversibility of 
the exchange reactions when the two 
resins are unified. Reactions for re- 
moval of sodium chloride in separate 
cation and anion beds may be repre- 
sented as follows: 

Cation bed 

Nat+Cl-+H’ R = Ht++Cl-+Na‘R 
Anion bed : 

H++Cl-+R-OH= R°CI+H,0 
and if any salt leaks through the cation 
bed, the effluent from the anion bed 
will contain caustic. In fact, some 
salt leakage does occur as the cation 
bed approaches exhaustion by virtue 
of the reversibility of the reaction in 
this bed. 

In a mixed bed, on the other hand, 
the combined reactions can be con- 
sidered as a single irreversible reaction: 
Mixed bed 

Nat + Cl-+H:R+R:OH—> 

Na:R+R:Cl+ H,0 
Splitting of salt and neutralization of 
residues occur simultaneously, and the 
reactions go essentially to completion. 

Water treated in this manner may 
have an electrical resistance of 1 x 
10° to 2 x 10° ohms per cc. Because 
it is so pure (and thus unbuffered), 
contamination with trace amounts of 
acids or bases affects the pH drasti- 
cally. Even exposure to atmospheric 
CO, will depress the pH. 

After exhaustion or saturation of a 
mixed bed unit, the resins are sepa- 
rated by hydraulic classification, with 
the lighter anion material being sus- 
pended above the cation resin and 
regenerated separately as shown in 
Fig. 13.* Following regeneration, the 
resins are mixed by compressed air 
introduced through the bottom, and 
the unit is ready for service. This 
sequence of operations can be carried 
out completely automatically. 

Parenthetically, it might be noted 
that some of the continuous counter- 
current contactors discussed later may 
be adaptable to the use of mixed 
resins. Such a system would be com- 
posed of four units: one for mixed-bed 


Table 1V—Relative Costs of Evaporation vs. lon Exchange Demineralization 


Total Fuel Cost, 
Dissolved Alkalinity, $/MM ———Cott, 5/1000 Gal. 
Solids, Pom. % Btu. Evaporation minerali 


zation 


0.20 
0.39 


0.92 
2.84 
1.81 
1,87 


0.91 
(oe 0.46 
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demineralization, one for separation 
of the resins by elutriation, and sepa- 
rate ones for cation and anion regen- 
eration and washing. The continuous 
system may minimize the principal 
economic disadvantage of present 
mixed-bed practice—low regeneration 
efficiency. 

In our questionnaire sent to indus 
trial ion exchange personnel, we asked 
their opinions of mixed bed exchange. 
Their answers were that a mixed bed 
unit is indicated whenever extreme 
effluent purity is required. Specific 
cases include the water required for 
coating phosphors on television pic- 
ture tubes, for high-pressure boiler 
make-up, and for pharmaceuticals (in 
preference to distilled water). But for 
most demineralization applications, 
conventional fixed bed exchange is 
adequate and less expensive. There 
are instances where a mixed bed may 
be used to “polish” the effluent from 
a plant with separate cation and anion 
beds. 

Metals Recovery—A second impor- 
tant use of fixed-bed ion exchange is 
in the recovery of metals from indus- 
trial wastes. In many cases this has 
been of two-fold importance, i.e., in 
the recovery of metal values and in 
the elimination of waste-disposal prob- 
lems. For example, in anodizing alu- 
minum with chromic acid a consider- 
able amount of aluminum dissolves 
and contaminates the solution to the 
point where it must be disposed of, 
although a considerable quantity of 
the acid is still available. This can 
be avoided by removing the aluminum 
with a hydrogen-form cation resin, 
which regenerates the chromic acid at 
the same time. 

Further, some of the acid is lost 
when the treated metal is rinsed. - Use 
of a strong anion resin removes the 
chromate from the rinse water and 
prevents a serious waste disposal prob- 
lem. The anion resin can then be 
regenerated with caustic to form 
sodium chromate which can then be 
passed through the cation exchanger 
to make chromic acid. Appreciable 
savings in chromium by this process 
have only recently been made possible 
with the development of resins re- 
sistant to this strong oxidizing agent. 

The same problem occurs in 


chromic acid plating baths except that 
here the metallic contaminants are 
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Fig. 13—Cycle of a mixed bed unit employing simultaneous acid-caustic regeneration. 


iron, copper, zinc, etc. In a typical 
installation the recovery process nets 
$17 per day, compared with the former 
disposal costs of $63 per day.” 

Other uses have been in the re- 
covery of copper from cupra-am- 
monium rayon wastes, and in zinc 
recovery from a viscose rayon spin 
bath. Suggested uses include recovery 
of sodium stannate from tin plating 
rinse waters and recovery of copper, 
zinc and chromium from the dilute 
pickle rinse solutions encountered in 
the copper and brass industries. 
(Rinse waters have generally been 
studied first because greater dilution 
offers higher removal efficiency, thus 
greater justification for the _ initial 
trials.) Another use has been in the 
removal of iron from sulfuric acid 
pickle liquor. 

In another application, Bickell and 
Trethewey” found that ion exchange 
permitted the economical utilization 
of sodium base sulfate liquor for pulp- 
ing. In one fixed-bed column they 
recovered the sodium salt from a solu- 
tion of the smelt (the ash resulting 
from burning concentrated liquor). 
This released HS, which was burned 
to SO,. The sulfurous acid was used 
to regenerate a second bed of resin. 
The effluent from this column was a 
concentrated solution of sodium sul- 
fite, which was recycled to the digester. 

Organic Purifications—A _ third 
major use of the fixed bed has been 
in purification of organic materials, 
such as crude glycerine and formalde- 
hyde. In a typical glycerine installa- 
tion, 1.6% NaCl and 0.5% Na,SO, 
were removed from 19.8% glycerine 
solution. At first glance, demineraliza- 
tion of a solution approaching sea 
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water salt concentration would seem 
impractical economically. However, 
the high unit value of the finished 
product justifies using ion exchange 
in competition with the existing puri- 
fication method, distillation. Ion ex- 
change has another advantage over 
distillation in its ability to remove 
color from crude glycerine. ‘The cost 
(including resin amortization, labor, 
and regenerant chemicals) was about 
0.45¢/lb. of 95% glycerine according 
to Kahler and Reents." Actually, dis- 
tillation becomes competitive with ion 
exchange with an ash content of about 
10% in a crude, or 2% in sweet waters. 
(Sweet water is produced during the 
hydrolysis of fats and oils to fatty 
acids and has a lower ionized solids 
content than crude glycerine.) A 
typical flowsheet for sweet water puri- 
fication is shown on the following page 
in Fig. 14. 

In the synthesis of methanol from 
carbon dioxide and hydrogen, exces- 
sive amounts of amine and ammonia 
are produced during starting up or 
shutting down of the high pressure 
system. These can be and have been 
removed by a hydrgen-form cation 
resin. A similar use is encountered 
in production of formaldehyde by 
catalytic oxidation of methanol, where 
it is dificult to prevent some further 
oxidation to formic acid (about 0.94% 
formic acid is formed). :‘The contami- 
nating acid can be removed with a 
strong anion exchanger of hydroxyl 
form. Cost is about 0.004¢/Ib. of 
40% formalin." In the hydrolysis 
of ethylene oxide to ethylene glycol, 
about 0.15% sulfuric acid is used as 
a catalyst and must be removed. This 
can be done by the same technique 
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Fig. 14—Flow sheet for ion-exchange purification of glycerine sweet water. 


used for formic acid but at a cost 
of about 0.11¢/Ib. of ethylene glycol.” 

De-ashing of sugar solutions is 
another important application, but it 
has been reported on so extensively 
it will be mentioned only briefly here. 
Com Products Refining Co. and the 
Layton Sugar Co. are the principal 
users of this technique at the present 
time, although several other organi- 
zations are investigating it. Layton 
uses it for topping off the normal lime 
purification procedure to get a larger 
vield of higher purity sugar, from 
both cane and beets. Necessarily, beet 
molasses production is reduced, but 
this is only a disadvantage when molas- 
ses prices are high. 


lon Exclusion 

Another technique for the removal 
of minerals from non-ionized organic 
materials, ion-exclusion, uses ion ex- 
change resins although no intended 
exchange of ions takes place in the 
process.” 

When a mixture of ionic and non- 
ionic solutes is passed downward 
through a bed of resin, the ionic 
materials tend to be excluded from 
the resin by virtue of the high ionic 
concentration within the resin. Non- 
ionics, on the other hand, pass into 
the resin much more freely, this dif- 
fusion being more or less independent 
of the ionic concentration. ‘The result 
is a more rapid movement of the ex- 
cluded ionic material through the 
column than of the molecular solute. 
Generally, only a portion of the resin 
bed is utilized before the feed is 
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stopped and an elutant (usually water) 
is introduced. This displacement of 
solutes with the elutant gives rise to 
their separation in the effluent accord- 
ing to the bell-shaped concentration 
curves typical of the elution develop- 
ment of a fixed bed as chromatograms. 


The design factors in ion exclusion 
have been analyzed by Wheaton and 
co-workers* and in general it was 
found that the separations are en- 
hanced by low ionic concentrations, 
small feed volumes, low flow rates 
and high temperatures. Although a 
variety of resins can be used, the sul- 
fonated styrene type is recommended, 
since, being strongly cationic, it ef- 
fectively excludes ionic solutes. 

Ion exclusion may find application 
in treating organics containing higher 
concentrations of acids, salts and 
alkalies than would be economical to 
process by the methods of conven- 
tional ion exchange. 

Potential—Fixed bed ion exchange 
of all types will continue to be an 
important technique in the future, 
alongside of continuous ion exchange 
and batch exchange, because of its 
simplicity of construction and opera- 
tion. Also, as will be seen later, it 
will have an economic advantage over 
countercurrent operations at the lower 
throughput rates. 


Continuous lon Exchange 


Although continuous ion exchange 
has been studied extensively for many 
years, it has been commercialized only 
very recently. Because the continuous 
method offers such an important 
potential, process engineers should be- 
come familiar with current develop- 
ments that may eventually lead to its 
wide-spread commercial use. This im- 
pression is strengthened by the returns 
from our industrial questionnaire, 
which placed continuous ion exchange 
first among the new developments in 
the field. 

As a matter of further interest, 
ITutcheon™ recently presented an ex- 
cellent review of continuous ion ex- 
change at the Society of Chemical In- 
dustry’s Conference on Ion Exchange 
held in London in April 1954. The 
reader is referred to this for additional 
information. 

Continuous ion exchange implies 
the continuous, countercurrent flow of 
the resin and solution through some 
contacting device as indicated schemat- 
ically in Fig. 15. This process offers 
a means of utilizing regenerant chem- 
icals more effectively. Also it uses 
less resin and rinse water and its equip- 
ment is more compact than that of 


either batch or fixed bed methods. 
Since saturation and regeneration are 
necessarily carried out in separate sec- 
tions, each section can be designed 
specifically for the most efficient op- 
eration. In fixed-bed ion exchange, 
the geometry of the resin bed must 
be a compromise between the ideal 
for saturation and that for regenera- 
tion. 


Equipment 

In spite of the obvious advantages 
of a continuous contactor, only one 
commercial ion exchange unit (Dort’s 
Hydro-Softener) is truly continuous 
and countercurrent in operation (Fig. 
16). 

In the Hydro-Softener, water soften- 
ing is accomplished essentially by 
fluidized contact between water and 
two separated beds of resin in the 
larger of two tanks. Exhausted resin 
is transferred from the softening cell 
to a regeneration cell by means of 
ejectors. Since concentrated brine 
has a lower volumetric flowrate, the 
regeneration unit can have a smaller 
diameter, illustrating the advantage of 
having separate functional sections. 
The descending resin is washed free 
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of salt before it is recycled to the 
softening cell. 

A pilot plant unit, used to soften 
the water of Baxter Springs, Kas., con 
sists of a 6-ft. diam. softening cc’! 
and a regeneration cell only 22 in. im 
diameter. Using 84 cu. ft. of Nalcite 
HCR resin, this unit was operated in 
one test at 170 gpm. to reduce the 
hardness from 160 to 4 ppm. CaCO, 
at a salt efficiency of 50%. Only 10% 
of the ultimate capacity of the resin 
was used per pass. 

Units are available for treating up 
to 800 gpm. Initial costs are reported 
to be lower than for equivalent fixed 
bed plants, mainly because of smaller 
equipment and lower resin require- 
ments. Reduced brine and rinse water 
consumption contribute toward lower 
operating costs. Attrition of resin is 
expected to be less than 10% per year. 

This technique has not been com- 
mercialized more extensively because 
of the inherent mechanical and hy- 
draulic difficulties in obtaining satis 
factory contact between a_ counter- 
flowing liquid and subdivided solid. 
Problems include those associated with 
the small density difference between 
resin and solution, attrition of moving 
resin, separation of the two phases 
after contact, and channeling and dis- 
tribution of the two phases through 
the contactor. Solution flowrate is 
limited by carryover of resin from 
the top of the contactor (flooding). 
The recommended maximum flow rate 
is 7 gpm./sq. ft. when softening water 
in a fluidized bed of nuclear sulfonic 
type resin having a true density of 
about 80 Ib./cu.ft. when wet. 

Contact in a fluidized bed is per- 
missible only where there is an ex 
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Fig. 15—Schematic diagram for simple 
countercutrent ion exchange operations. 
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‘ig. 16—Dorrco Hydro-Softener for water uses resin in two fluidized beds. 


tremely favorable equilibrium (of 
which the Ca** -Na* exchange is a 
good example). Only by plug flow 
of the resin can a sufficient number of 
transfer units be attained for more 
dificult applications; here the solu- 
tion flow rate must be held below 
3.5-4.0 gpm./sq.ft. to avoid fluidiza- 
tion. The limiting flow rate would be 
somewhat less in anion exchange, 
where resins with a density of about 
70 Ib./cu.ft. are employed. 

The obvious solutions to this den- 
sity difference problem are: (1) Op- 
erate with solution downflow, (2) 
convey the resin through the con- 
tactor by mechanical means, and (3) 
prepare denser resins. 

The contactor developed by Hig- 
gins and coworkers” at Oak Ridge 
National Laboratories (Fig. 17) is the 
only column-type device which utilizes 
solution downflow. .Movement of the 
resin upward through the column is 
accomplished by application of hy- 
draulic impulses to the base of the 
resin bed. In operation, the resin and 
solution alternately flow coyntercur- 
rently through the column. During 
the short period of several seconds 
in which the resin is forced an incre- 
mental distance up the column, the 
solution flow must be interrupted. 
Then the solution is passed downward 
through the stationary resin bed for 
a predetermined interval of several 
minutes. Cycles are so short that the 
clevice is essentially continuous. Satis- 
factory separations of similar cations 
(sodium and lithium) have been 
carried out in this apparatus. 
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If this method of operation can be 
used in large diameter columns, the 
Higgins contactor may show the way 
to a commercial unit with fewer limi- 
tations than solution upflow types. 

Another method for achieving resin 
upflow has been proposed by Weiss.” 

Several methods for the mechan- 
ical conveyance of the resin counter- 
current to the solution have been 
attempted. A screw may seem an 
obvious solution, but in practice it 
causes excessive attrition of the resin 
and short-circuiting of the two phases 
past each other. Actually, any of the 
solid-liquid contacting devices used 
for countercurrent extraction of oil- 
seeds, adsorption of liquids or leaching 
of ores are potential contactors for 
ion exchange, although none has been 
used commercially. 

McCormack and Howard” enclosed 
cation resin in a permeable casing and 
conveyed it like a continuous string 
of sausages through a counterflowing 
solution. Selke and Muendel™ car- 
ried out continuous ion exchange in a 
similar manner by the use of an end- 
less belt of phosphorylated cotton, 
using a process developed by Guthrie.” 
Mihara and Terasaki* circulated an 
endless wire mesh coated with ion ex- 
change resin through adjacent saturant 
and regenerant tanks. 

The third means of solving the 
density difference problem, namely, 
preparation of denser resins, is not 
only technically difficult, but would 
almost certainly reduce the rate of 
diffusion of ions through the resin. 

Starting with the devices Nordell 
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Fig. 17—Diagram of pulsed-bed continuous 
ion-exchange column. 
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Fig. 18-19—Schematic diagram of SRI con- 
tinuous ion-exchange column with detail of 
resin metering ne dewatering valve. 
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patented in 1926,“* most continuous 
ion exchange contactors have involved 
solution upflow. Stanton“ was the first 
to use a rotating plug-type valve for 
transfer of incremental amounts of 
resin from his experimental column. 
Contact between solution and resin 
occurred in a compact bed having a 
net downward movement by virtue 
of continuous addition at the top and 
withdrawal of resin from the bottom 
from the column. Both saturation and 
regeneration were carried out in the 
single column. Sieve plates improved 
contact in the regeneration zone. This 
equipment made successful separations 
of copper and zinc in spite of the 
problems of conducting multiple oper- 
ations in a single contactor. 

Selke and Bliss* developed a feasible 
laboratory system for continuous cop- 
per recovery from dilute solutions, 
transferring hydrogen-form resin into 
the exchange column by a rotating 
disk feeder. Velocity of the rising 
solution was maintained high enough 
to fluidize the entering resin. Counter- 
current operation was obtained by 
virtue of the greatly increased density 
of the resin as it was converted to the 
copper form, which hydraulically clas- 
sified the resin in the fluidized bed for 
discharge from the bottom of the 
column. By extrapolation of their 
experimental results, it appears that 
a continuous system containing 1,500 
Ib. of resin would be equivalent to a 
fixed bed system with two 5,000-Ib. 
beds for the concentration of 1,000,- 
000 gpd. of 0.1 N copper sulfate. 

At Stanford Research Institute* 
continuous countercurrent ion ex- 
change has been carried out suc- 
cessfully in a glass column nearly 4 in. 
in diameter. This unit will be de- 
scribed in some detail because it has 
unique features. Two rotating valves 
provide for dewatering and metering 
the resin to and from the column. 
The column assembly is indicated 
schematically in Fig. 18. The motor- 
ized resin valve, adapted from one 
used by Stanton®, is shown in Fig. 19. 
A similar column and valve has re- 
cently been patented by MclIlhenny 
and McConnell.“ 

Most of the experimental work 
carried out with this apparatus in- 
volved transfer between alkali metals 
in the rising solution and hydrogen 
ions on the descending resin. Contact 


between the two phases occurs in a 
dense bed of resin, moving as a piston 
through the column. The upper valve 
continually supplies resin to the top 
of the moving bed while the lower 
valve withdraws it at the same rate, 
maintaining a constant bed height. 

Resin entering the rotating valve 
is retained on the perforated glass disk 
at the midpoint of the bore. Free 
solution drains through this disk. As 
the bore passes under the right air 
inlet, air pressure applied by means 
of a cam-actuated solenoid valve de- 
waters the resin by forcing the inter- 
stitial solution through the disk. 
When the bore becomes aligned with 
the outlet, wash solution displaces 
the resin and carries it out as a slurry. 
Any residual wash solution is forced 
from the bore by air pressure. 

Another development at SRI is a 
column insert or tapped screen assem- 
bly. This is a group of tiered screens, 
with openings slightly larger than 
the largest resin particle. A central 
rod passing through these screens is 
tapped to vibrate their centers, caus- 
ing reorientation of the resin particles 
and thus reducing channeling. At solu- 
tion flow rates below those which 
cause expansion of the resin bed 
(0.6 gpm./sq.ft.), this device pro- 
motes contact efficiency between 
phases, probably much as the pulse 
column’ improves the efficiency of 
liquid-liquid contact in extraction. 
When solution velocities were high 
cnough to maintain the resin in an 
expanded but still not fluidized con- 
dition (up to 3.5 gpm./sq.ft.), the 
contact was equally good, with or 
without the tapped screen insert. 

A correlation of the experimental 
data according to mass transfer fun- 
damentals (see Fig. 12) showed that 
the column was less efficient (higher 
HTU’s) than a fixed bed column op- 
erating under the same conditions. 
In spite of this inherent inefficiency, 
it has been demonstrated that resin 
(and equipment) requirements for a 
continuous countercurrent column of 
this type are much less than for an 
equivalent fixed bed unit. Selke came 
to the same conclusion in analyzing 
the performance of his continuous 
column. 

G. Dickel* of the University of 
Munich, has studied countercurrent 
ion exchange over a number of years. 
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His contributions have been largely 
theoretical, but he has verified his de- 
sign theories by means of some ex- 
periments with the separation of 
neodymium and praesodymium in 
small-diameter columns. 

Use of ore-dressing jigs for con- 
tinuous ion exchange has been eval- 
uated by McNeil, Swinton and 
Weiss.* They used the multi-deck 
diaphragm jig shown in Fig. 20 for 
contacting sodium-form resin with a 
calcium chloride brine. The pulsa- 
tions of the diaphragm induce alter- 
nate expansions and contractions of 
the resin bed on each screen. Resin, 
converted substantially to the calcium 
form in its traverse down through the 
jig, is carried from the bottom by an 
ejector to a rotary vacuum filter. De- 
watered resin falls into a regenerating 
unit, which is a swinging sieve jig, 
for restoration to the sodium form 
by countercurrent contact with sodium 
chloride solution. The equipment has 
large capacity and is commercially 
available from mine equipment manu- 
facturers. ‘These researchers observed 
that the contact efficiency is only one- 
quarter of that reported by Selke, but 
the low efficiency is balanced, they 
feel, by the ruggedness, flexibility and 
ease of maintenance of the equip- 
ment. 

One advantage of the swinging sieve 
jig used by Weiss is that the flow of 
resin is horizontal so that very little 
elevation of the resin is needed be- 
tween units. Resin leaving the jig is 
dewatered on a second rotary vacuum 
filter before return to the saturating 
jig. Another advantage of the method 
is that the resin is in a semi-fluidized 
state on the sieve and hence anion 
resins could be regenerated with lime 
slurries. Similarly, various leach pulps 
might be treated directly without fil- 
tration. 


Design 

It is not difficult to optimize the 
individual factors involved in design 
of continuous ion exchange equip- 
ment. But it is quite another matter 
to compromise the conflicting choices 
which have to be made. For instance, 
while it would be desirable to use 
high solution velocities in the con- 
tactor (to minimize cross-sectional 
area and reduce fluid film resistance 
to ion transfer), the linear solution 


flowrate is limited by carry-over of 
resin in the solution upflow type of 
device and by excessive pressure drop 
in the downflow type. The limit is 
about 7 gpm/sq.ft. in each case. 
If fluidization is not permissible, the 
maximum solution rate for the upflow 
type is 3-4 gpm./sq.ft. 

There also is probably some lower 
limit of solution velocity for each 
case, below which the increased chan- 
neling and longer HTU (due to high 
fluid film resistance) would preclude 
satisfactory operation. 

As in fixed bed exchange, there is 
no way of controlling internal dif- 
fusion resistance (except by changing 
particle size), so the objective is to 
minimize external film resistance and 
thus achieve the lowest HT'U’s. In 
general, the solution velocity should 
be as high as permitted by hydraulic 
limitations. This velocity and the 
anticipated volumetric feed rate set 
the diameter of the contactor. 

Other design factors of variable im- 
portance, depending upon the con- 
tacting equipment, include the fol- 
lowing, all to be minimized: 

e Channeling, or nonuniform 
flow distribution, of either solution or 
resin phase, ‘The pulsating flow in 
jigs and the oscillations produced by 
the SRI tapped screen tend to give 
uniform flow. The resin distribution 
problem is most acute where the cross- 
sectional area changes. 

¢ Attrition of resin. In fixed bed 
practice, resin loss due to physical 
attrition is almost negligible (1 or 2% 
per year). Where recirculation of resin 
through a contactor is involved, attri- 
tion can be much higher and must be 
considered in design, Although most 
of the synthetic resins have some elas- 
ticity, they are subject to mechanical 
destruction. Being homogeneous, the 
particles are not affected by fracture 
as far as capacity is concerned, but 
the fragments may plug the bed or be 
carried out in the effluent. 

Passage of a dense or a fluidized 
bed of resin through a single contactor 
does not in itself result in appreciable 
physical degradation. It is primarily 
transfer of resin between contactors 
that leads to attrition, Whether resin 
is transferred as a slurry (by ejector, 
air lift or direct pumping) or as a 
drained mass (by screw or traveling 
screen), attempts must be made to 
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minimize transfer velocities, sudden 
changes in direction, or mechanical 
abuse of the resin. In the SRI column, 
some measurable attrition occurred 
even in the tapped screen assembly, 
although the major source of attrition 
(usually 0.1% per pass) was the resin 
transfer valves. It is fortunate for the 
future of continuous ion exchange 
that the cost of resin replacement, 
even with high attrition rates, is a 
small item in annual operating costs. 

¢ Contamination between func- 
tional sections and dilution with wash 
or transfer water. Contamination or 
dilution can result from ineffective 
dewatering of the resin between sec- 
tions. Weiss’ use of a rotary vacuum 
filter between stages and the SRI 





Fig. 20—Multideck jig as used by Weiss 
for continuous ion exchange. 


Fig. 21—McCabe-Thicle diagram for 
trace countercurrent ion exchange, show- 
ing method of determining NTU. 
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Fig. 22—Fixed-bed and continuous coun- 


tercurrent units for same application. 


resin valve are typical examples of 
current work on this problem. 
¢ Limitations on particle size dis- 


tribution. A very narrow range of 
particle sizes is required for fluidized 
contact to avoid classification. Solu- 
tion upflow through a dense bed im- 
poses less stringent requirements, and 
in solution downflow pressure drop 
dictates the useful particle size range. 

Design of continuous ion exchange 
equipment, like that for batch and 
fixed-bed, involves three considera- 
tions: equilibrium relationships, mate- 
rial balance and mass transfer rates. 
Design techniques for continuous ex- 
change may seem more familiar to 
chemical engineers because of anal- 
ogies to continuous distillation and 
solvent extraction. 

Fig. 15 is a diagram which applies 
to any continuous countercurrent ion 
exchange unit. The resin flows through 
the contactor at Rr cu.ft./min. and 
the solution at R, cu.ft./min. (= 7.5 
x gpm.) at concentrations shown. 
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Equilibrium relationships in con- 
tinuous exchange are identical with 
those for batch exchange. Under 
trace conditions, a plot of (Na-Resin) 
vs (Na*) results in the straight equi- 
librium line through the origin indi- 
cated in Fig. 21. Under gross condi- 
tions, the equilibrium line on this 
type of plot is curved. 

Material balance relationships are 
expressed most conveniently by an 
operating line, as is shown in Fig. 21. 
Ihis line connects the two points 
which define the terminal concentra- 
tion conditions, Point 1 being equiva- 
lent to the top of the contactor and 
Point 2 to the bettom (in Fig. 15). 

lig. 21 shows how the equilibrium 
contacts are stepped off between the 
equilibrium and operating lines in the 
conventional manner. The more ele- 
gant number of transfer units (NTU) 
may be derived graphically by plotting 
the reciprocal of the horizontal dis- 
tances between the operating and equi- 
librium lines, against the solution 
concentrations as shown at the bottom 
of Fig. 21. The area between influent 
and effluent concentrations gives the 
number of transfer units (based on 
the fluid film) directly, while the 
number of equilibrium contacts and 
transfer units may be calculated di- 
rectly from the following equations: 


Number of transfer units: 


oP Ty E EQ — y) 
we tae ay 


Number of theoretical plates: 


where E = (slope of equilibrium line) / 
(slope of operating line) = HR>/R,. 

Also, r = [(Na‘). — (Na*)]/ 
[(Na*), — (Na-Resin),/H], ie., it 
equals the degree of approach to equi- 
librium transfer for the ion in the 
solution. 


Completion of the design requires 
some knowledge of the height of a 
transfer unit (or equilibrium contact ) 
to determine the height of the resin 
bed in the contactor. The correlation 
equation for fixed-bed mass transfer 
has been modified to apply to continu- 
ous countercurrent contact as shown 
in Fig. 12. This plot relates the height 
of a transfer unit HTU, with the oper- 
ating variables and the characteristics 
of the ion-resin system. Precise appli- 
cation of this relation does require 
quite complete data on the system, 
such as ionic diffusivities, but even 
with estimates of such factors it pro- 
vides a fundamentally sounder method 
than the empirical methods previously 
employed for continuous column de- 
sign. 

Knowing the number of transfer 
units required for a given exchange, 
and the height of a transfer unit under 
these conditions, one can obtain the 
total required height of contact zone. 


Applications 


After an extensive study of the eco- 
nomics of fixed-bed and continuous 
ion exchange the authors and R. K. 
Cohen“ concluded that the continu- 
ous method will be the more econom- 
ical means for ion removal in large 
scale applications—if some of the 
minor mechanical and hydraulic prob- 
lems are solved more satisfactorily. 
The factors accounting for this con- 
clusion were listed earlier. 

For this study,“ the removal of 
96% of the potassium in a feed solu- 
tion was specified. Fig. 22 shows the 
flowsheets of the comparable fixed-bed 
and continuous moving bed processes. 
The drawings are not to scale; the 
continuous equipment would be much 
smaller relatively than that for the 
fixed bed. It was necessary to provide 
the fixed-bed process (at top) with 
tanks to smooth out the variable com- 
position and flowrate of the product 


‘Table V--Comparative Costs of Fixed- and Moving-Bed Processes (Based on 4% leakage) 


————Fized-Bed Process- ——. 


0.05N K* 0.05N K* 


1.0N HNO: 1,.0N HNO: 


5 gpm. 175 gpm. 
$22,600 

68,500 760,000 
$31.70 $10.00 


$558,000 $150,000 


————Meving-Bed Process —-—— 


0.05N K* O0.05NK* 0,05N K* 
1.0N HNO; 1.0N HNO; 
Spm. 175 ¢pm. 175 gpm. 
$15,700 $376,000 {$47,000 
57,150 509,000 108,000 
$26.50 $6.70 $1.42 


0.05N K* 
175 spm. 


214,000 
$2.83 
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so as to put this system on an equal 
basis with the continuous (bottom) 
as regards product uniformity ir, com- 
position and flowrate. 

Relative costs of the two systems 
under optimum operating conditions 
for each case studied are given in 
Table V. The economic advantage 
of the continuous process is most ap- 
parent at the higher throughput when 
the ion of interest is the predominant 
electrolyte in the feed; this is the 
usual case in most industrial ion re- 
moval applications. 

In effect, this means that large-scale 
ion removal processes (water softening 
and demineralization, metal recovery, 
de-ashing of glycerine, sugar syrups 
and other organics) are all potential 
applications for continuous processing. 
The Dorr unit has been used to date 
only for water softening, but the con- 
tinuous technique is almost certain 
to supplant fixed bed methods for 
some of the above-mentioned proc- 
esses, 


‘lon Separation 


Ion separation is not properly a part 
of this report on ion exchange, but 
is related to it and so should be men: 
tioned in passing. Because different 
quantities of various ions will be 
picked up from a solution by an ex- 
change resin, this selectivity can be 
used as a basis of separation. However, 
replies to our questionnaire placed ion 


separation well down the list in degree 
of importance in both present and 
future applications. Furthermore, 
Hutcheon“ and others believe that 
rapid advances in solvent extraction 
methods for separating inorganic ions 
may,.soon limit the use of ion separa- 
tion for this purpose. So far, the only 
major applications of ion separation 
have been in the production of macro 
quantities of pure rare earths,” with 
some work on the separation-of amino 
acids.“ 

Any of the three methods, batch, 
fixed-bed or continuous countercur- 
rent, can be used for ion separation. 
The fixed bed is preferred where high 
purities and recoveries are needed; in 
the case of a continuous unit the 
present authors are convinced that a 
simple two-section unit having a satu- 
rating section and an eluting section 
is better than a more complex unit 
involving reflux sections, unless the 
separation factor can be changed in 
one of these sections by the use of 
complexing agents. 

[It should be mentioned that fixed- 
bed ion separation is commonly called 
chromatography, but that selective 
adsorption chromatography with adsor- 
bents which are not ion exchangers 
is more widely used; it is in fact one 
of the methods that has been used 
commercially in producing chlorophyll 
and streptomycin, and in separating 
aromatics.—Ed. } 


Electromembrane lon Exchange 


Until recently electrodialysis was of 
interest only to physical chemists and 
biologists in their investigations of 
electrochemical phenomena and the 
behavior of plant and animal mem- 
branes. Although the industrial sig- 
nificance of the process had been real- 
ized for some time, economically 
suitable membranes were not available. 
This situation has been changed con- 
siderably by the development of effec- 
tive membranes from ion exchange 
materials. 


Equipment 

A perfect membrane should be 
selectively permeable to cations or 
anions alone, should have a low elec- 
trical resistance (high conductivity) 
and good physical strength. Ion ex- 
change resins, prepared in membrane 


form, fulfill these requirements to a 
high degree. For instance, a cation 
exchange resin offers an insoluble 
network containing attached acidic 
groups surrounded by water-filled in- 
terstices. These reactive chemical 
groups, being free to ionize, can ex- 
change the cations that are present in 
the water. 

Since these random interstitial pas- 
sages are small, this can only occur 
by displacement of cations already 
present. Anions cannot be exchanged 
by the acidic groups, so the resin is 
readily permeable to cations but offers 
great resistance to the passage of 
anions. In a similar manner, the basic 
groups lining the interstices of an anion 
exchange resin exchange only anions, 
and the resin is therefore permeable 
to anions but offers resistance to the 
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passage of cations. Further, the con- 
ductance of the resins is quite favor- 
able because of the mobility of the 
exchanging ions. 

As far as is known, the only ionic 
membranes commercially available are 
Nepton CR-51 (Ionics, Inc.), a cation 
permeable membrane prepared in the 
form of supported sheets of a thick- 
ness of several tenths of a mi'limeter; 
Amberplex C-1 (Rohm & Haas Co.), 
a cation permeable membrane in the 
form of flexible brown sheets about 
0.6 mm. thick; Amberplex A-1 (Rokm 
& Haas Co.), an anion permeable 
membrane prepared as flexible yellow 
sheets also 0.6 mm. thick; and possibly 
Nepton ARX-44 (Ionics, Inc.), an 
experimental version of an anion 
permeable membrane in the form. of 
sheets backed by felt of 1 mm. total 
thickness. 

In use, exchange membranes divide 
an electrolytic cell into two, three or 
more compartments and act as bar- 
riers to control ionic movement. For 
example, if the anode compartment of 
a cell is separated from the cathode 
compartment by a_ cation-permeable 
membrane, cations in the anode com- 
partment can move through the mem- 
brane into the cathode portion without 
anions passing in the opposite direc- 
tidn. This case, where all the current 
is carried by the cations (for a com- 
pletely selective membrane), is shown 
in Fig. 23 (top). Conversely, use of an 
anion-permeable membrane would 
permit transfer of anions between 
compartments without passage of 
cations. 

The three compartment cell in- 
volves both cation- and anion-per- 
meable membranes as shown in Fig. 
23 (bottom). Here, cations can move 
from the middle compartment into the 
cathode compartment and anions from 
the middle into the anion section, the 
net result being demineralization of 
the central compartment. Multicom- 
partment cells formed by alternating 
cation and anion permeable mem- 
branes, with a cation sheet adjacent 
to the cathode and an anion mem- 
brane next to the anode, can be op- 
erated in the same manner. In addi- 
tion, the compartments of a cell can 
be connected for series or parallel flow 
with the obvious benefits which ac- 
crue to continuous operation. 

Equipment for commercial scale 
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Fig. 23—Principle of two- and three-com- 
partment electrodialysis cells. 


operation of the membrane cells has 
not yet been described, although sev- 
eral pilot plant and laboratory units 
have been announced. The Council 
for Applied Scientific Research in the 
Netherlands* has constructed an elec 


trodialysis apparatus very similar to a 
filter press. It has 51 compartments 


with flow connections arranged in 
parallel, somewhat as indicated in Fig. 
24 (from the excellent review article 
by Spiegler®). The membranes are 
separated by 0.6-0.8 mm. and the 
unit is planned for the desalting of 
brackish water. 

Ionics Inc." has operated an ex- 
perimental model of a demineralizer 
(Fig. 25), capable of treating brackish 
waters at 100 gph., for the Bureau of 
Reclamation on its saline water con- 
version program. Details of construc 
tion are not given. Rohm & Haas Co." 
has worked with a filter press model, 
somewhat similar to that of the 
Netherlands group, as shown in 
Fig. 26. 


Design 

lor static cells, the most important 
design factors are the selectivity and 
conductivity of the mem- 
The latter will affect the 
ohmic losses of the unit as heat and 
the former the (current) efficiency of 
its operation. In general, however, 
cell design follows normal electro 
chemical procedures. The types of 


specific 
branes 
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Fig. 24—Diagram showing operating principle of multicompartment electrodialysis cell; 


note purified water from alternate cells. 


factors concerned can be shown by 
considering a unit for the demineral 
ization of a saline water. 

lirst, a certain amount of energy 
is required for the electrolytic re- 
actions, in this case the formation 
of chlorine or oxygen and hydrogen, 
plus the overvoltage (for a possible 
total of 3 volts). Next, a certain 
membrane potential must be supplied, 
due to the differences in concentra- 
tions of the solutions on opposite sides 
of the sheet. Obviously, then, the 
total voltage per compartment, and 
thus the current, decreases as more 
membranes are added. Thus a large 
number of membranes is a definite 
design necessity. Diffusion of elec- 
trolytes—due to imperfect selectivity 
or leakage—and electro-osmotic water 
transport play an important role in 
the power economy. The former re- 
duces efficiency because ions are trans- 
ported into the demineralized water, 
the latter because the pure water 
travels into the brine compartments. 
Both effects decrease with increasing 
cross-linking of the membrane mate- 
rial, but the resulting higher resistivity 
requircs a compromise in the extent 
of this change. For those systems 
involving flow of the solutions, account 
must be taken of electrode kinetic ef- 
fects, diffusion rates of the ions 
through the’ resin membranes and 
across the fluid films at the membrane 
faces. 


The most obvious application of the 
ion exchange type of permeable mem- 
branes is in the demineralization of 
saline water. In this case, a multicom- 
partment cell with alternating cation 
and anion membranes is used, with 
brackish water passing through the 
compartments in parallel as shown in 
Fig. 24.The salts will be removed 
from alternate compartments and 
transferred to adjacent compartments 
from which they cannot migrate elec 
trically, but will be removed by the 
solution flow. Hence the streams from 
the alternate compartments will con- 
sist respectively of water of a reduced 
mineral content, and of enriched 
brine. 

The use of multicompartment cells 
for this purpose has one other advan- 
tage besides current reduction: the cost 
of equipment per compartment, i.c., 
the expenses for electrodes, frames, 
and so on, will be much lower. Esti- 
mates have been given for the cost 
of de-salting water by this means and 
the figures show remarkable agreement 
when throughput is taken into ac 
count, as is shown in Fig. 27. The in- 
formation is taken from the Second 
Annual Report of the Bureau of Rec- 
lamation on Saline Water Conver 
sion," the Bureau’s Research and De- 
velopment Report No. 1”, also the 
Organization for European Economic 
Cooperation report on demineraliza 
tion of salt water," and the book by 
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Ellis,“ “Fresh Water From — the 
Ocean.” ‘These estimates cover a 
throughput of 1.7 to 700,000 gpm. 
The data are not exactly comparable, 
but the effect of the different bases is 
relatively minor in most cases. 

The data from Refs. 51 and 52 are 
worth considering in more detail, since 
they show the effect of salt concentra- 
tion on various design and cost fac- 
tors. Thus in Table VI the informa- 
tion for sea water (35,000 ppm. 
salinity) was extrapolated by the pres 
ent authors from these data. 

It is realized that there are difh- 
culties in estimating these figures from 
the results of the operation of a 190- 
gph. unit—a scale-up of 32,600. 
Ionics Inc. will do further work to 
field test the unit for the Bureau of 
Reclamation. The field unit will be 
of sufficient size to establish the ef- 
fects of field conditions on the process 
and to provide firmer estimates of 
water production costs. One impor- 
tant fact that should be learned from 
these tests is the strength and stability 
of the membranes over a considerable 
period of time. 

Ionics has an experimental 15 gph. 
demineralizer for reducing 31,000 
ppm. harbor water to a potable level 
(200 ppm.) at Woods Hole Oceano- 
graphic Institute in Massachusetts. It 
is in continuous, unattended opera- 
tion 24 hr. a day, 7 days a week, and 
is equipped with automatic devices 
to shut down in case of failure. 


Applications 

The region in which electrodialysis 
should be used for demineralizing 
solutions, after it has been proved 


Fig. 25—Three-unit experimental brackish-water demineralizer 
developed by Ionics, Inc., using Nepton membranes. 


ry 
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Table VI—Electrodialysis Demineralization of Saline Waters to 350 ppm. (Based on treat- 


ment of 54,300 gpm. or 10 acre-ft. hr.) 


Salinity, ppm. 


Energy required, kw. 

Power required, kwh. /1,000 gal, 
Membrane area, sq. ft. . 
Membrane and spacer costs, $ 
Investment cost, $.. 

Operating cost, $/1,000 gal. 
Operating cost $ /acre-ft. . . 


out, is not clearly defined. However, 
at low salt contents the resistance of 
the solution and at 
value (300 ppm. has been suggested ) 
it will no longer be economical. ‘The 
upper limit has been suggested as the 
salt concentration of the 
itself. 

Many other uses for electromem- 
branes have been suggested, including 
desalting of aqueous organic solu- 
tions and recovery of sulfuric acid and 
iron from spent sulfuric acid pickle 
liquor.” They also appear applicable 
to production of salt-free caustic and 
chlorine by electrolysis of sodium 
chloride; recovery of chlorine or hy- 
drochlaric acid from spent hydro- 
chloric acid pickle liquor; splitting of 
waste neutral salts such as sodium sul- 
fate; preparation of sebacic acid from 
mono-sodium sebacate and subsequent 
purification of the acid; preparation of 
amines from their hydrochloride salts 
and their subsequent purification; con- 
centration of dilute salt solutions; 
electrolytic processes where the cath- 
ode and anode products must be kept 
separated; and so on. However, none 
of these uses is yet in operation on a 
commercial scale.” Actually, it ap- 
pears that electromembrane ion ex- 
change has great potentialities, but so 


mncreases some 


sca water 


4,635 10,000 


75,300 
23.1 
6,600,000 
8,850,000 
20,780,000 
0.12 

40.10 


4,400,000 
10,420,000 
0.06 

19.50 


far 


them. 


no one has been able to realize 


lon Exchange Future 


Although the early optimism for 
ion “exchange as a cure-all has been 
tempered by experience, this unit op 
eration will continue to find an 
increasingly important place in the 
process A better under 
standing of design fundamentals, and 
new equipment and materials develop 
ments, will hasten the growth of this 
unit operation. 

Fixed-bed methods are now used 
almost exclusively. They will continue 
to be employed for low throughputs, 
for ion separation work and also when 
operating simplicity and low main- 
tenance are the most important 
factors. Batch techniques have _per- 
haps not been used to as great an ex- 
tent as justified when a_ favorable 
equilibrium exists, or when a_ slurry 
is to be processed. However, these 
same conditions may indicate 
continuous ion exchange in a semi- 
fluidized bed. The potential offered 
by continuous countercurrent methods 
should soon be realized, especially for 
ion removal applications involving 
high throughputs. Availability of ion 
selective membranes will reduce the 


industries. 


also 


Fig. 26—Experimental membrane dialyzer developed by Rohm & 
Haas Co., with 101 membranes of Amberplex A-1 and C-1, 
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Fig. 27—Operating and investment costs 
for seawater electrodialysis. 


cost of electrodialysis, so that it may 
well become the method of choice in 
treating solutions more concentrated 
than would be economical to process 
by ion exchange. 

Replies to our questionnaire indi- 
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The Fuller preheater (Humboldt suspension type) at Evansville, Pa., a $300,000 experiment aimed at . . . 


Capturing Rotary Kiln Heat 


The added advantages of increased production and decreased 


labor costs have stimulated American engineering interest in the thermal 


efficiency of rotary kilns. Here’s our round-up of recent advances. 


EDITORIAL STAFF 


At various times in the past several 
years we have received bits of informa- 
tion about new developments in rotary 
kiln design. As we checked on the 
accuracy and news value of this infor- 
mation by writing to and talking to 
some experts on the subject, we were 
surprised (quite frankly) at the in- 
terest that American engineers are 
showing in, and the time that they are 
spending on, this relatively static field. 
The reason for their interest might be 
explained this way. 

A man’s wages for four hours’ work 


in Pennsylvania buys a ton of coal 
wholesale. The German worker has to 
work ten times as long to buy a ton of 
coal.’ Because of the high fuel cost in 
Germany, Sweden, Switzerland and 
other parts of Western Europe, high 
thermal efficiency has been the first 
objective of cement producers and 
manufacturers of rotary kilns. 

In North America, labor is the prin- 
ciple cost item and although we are 
becoming increasingly concerned with 
rising fuel costs, high clinker produc- 
tion is of first importance. Some re- 
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cent installations of longer dry process 
kilns were disappointing because they 
failed to make satisfactory reductions 
in exit gas temperatures when produc- 
tion was held at an acceptable level.* 

However, some of the very latest 
designs such ‘as the Fuller preheater 
(Humboldt suspension type) _ illus- 
trated above show promise as savers of 
fuel and labor costs. In addition they 
give increased throughput. There are 
some exceptionally good reports also 
about a double-pass Lepol, or ACL, 
kiln system installed in a Swedish 
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plant about two years ago.’ And, pri- 
marily for modernization of existing 
shorter kilns, the Swiss Holderbank- 
Gygi system has established a reputa- 
tion for fuel economy (as much as a 
2] percent savings in some cases*) and 
for increased production also.’ 


WHAT DID THEY DO BEFORE? 


Shaft kilns for burning cement dis- 
appeared in the United States two 
generations ago as uneconomical, Due 
to the shaft kiln’s low capital invest- 
ment, fuel cost and greatly improved 
operation, it still is used to a small 
extent in Europe and is even included 
in some new plants now in planning.’ 

The rotary kiln is essentially an 
American development. It is remark- 
able for its adaptability to burn vari 
ous mineral, chemical or ceramic prod 
ucts and today is unsurpassed for high 
quality, uniformity of burn and large 
output. We've shown the heat flow in 
a rotary kiln in the sketch below. 

About 25 years ago the rotary kiln 
was extremely wasteful in fuel con- 
sumption. Frequently red-hot exit 
gases came out of the stacks and white- 
hot cement clinker was thrown onto 
the clinker pile. The fuel consumption 
in these older kilns was around 2,000,- 
000 Btu. per barrel or about three 
times higher than the best modern 
practice. 

Waste heat at the feed end of the 
kiln was and in some cases is still 
utilized to produce steam for power 
generation, but this method of heat 
saving is preferably replaced now by 


methods of preheating the incoming 
raw mixture. 

The single-pass Lepol kiln was in- 
troduced about 1930. Instead of gener- 
ating steam, the exit gas is utilized 
more efficiently by transmitting it into 
a layer of pelletized incoming raw mix- 
ture of cement. The length of the 
rotary kiln was cut from one-third to 
one-half. The fuel consumption per 
barrel for dry process cement was de- 
creased to somewhere near 700,000 
Btu. per barrel.’ 

We know that the rotary kiln, when 
running typically slowly is an ex- 
tremely poor mixer. Rapid contact of 
hot gas and material occurs only to 
a strictly limited extent. The actual 
effect in the kiln is that of material 
rolling in a constricted path on the 
surface of the mass. Lengthening the 
contact time between hot gases and 
the material can be achieved by re- 
ducing the rotation rate of the kiln. 
But this tends to give poorer rather 
than better mixing. It also reduces 
output. Lengthening the contact time 
by lengthening the kiln itself reaches 
a practical limit at about 400 ft. And 
this can by no means be regarded as 
an ideal solution.*® 

Many people are firmly convinced 
that thermal efficiencies of long kilns 
without waste heat recuperation are 
unsatisfactory. There are some who 
advocate the adoption of a wet process 
where the raw materials permit. Others 
feel that the solution is a dry process 
kiln with a preheater (either external 
or internal). 
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WET PROCESS EXCHANGERS 


For wet processes, every other form 
of heat exchanger falls into complete 
insignificance when compared with 
slurry evaporating chains. These were 
introduced in the late 1920’s. The use 
of these chains is almost universal in 
wet process plants without waste heat 
recuperation. Their introduction paral- 
leled that of the long (say over 250 ft.) 
wet kiln. No long wet kilns are ever 
operated today without chains. Evapo- 
rating chains are the outstanding 
example of an innovation which was 
accepted and has become part of the 
wet process. 

Other forms of heat exchangers have 
been tried, have developed certain de- 
fects and have either struggled along 
with a few installations or have gradu- 
ally died out. These include: 

¢ The MIAG (German) external 
calcinator in which the slurry passes 
through a bed of “‘loose” bodies in a 
slowly rotating drum. 

_®A whole family of partitions, 
lifters and honevcombs intended to 
lift and cascade the wet slurry inside 
the kiln. The Polysius “‘silo kiln” was 
one example of this. 

¢ The spray system in which 
slurry was sprayed in a curtain into the 
feed end of the kiln. 

¢ The Lang recuperator in which 
slurry is violently flung up by a rotat- 
ing paddle in a rotating drum. 


DRY PROCESS EXCHANGERS 


In the dry process there has been, 
until recently, nothing to compare 
with the evaporating chains of the wet 
process. Usually the heat exchanger 
innovations of the dry process have 
been only partially successful and have 
found very limited acceptance or have 
died out. Consequently the gain in 
thermal efficiency of the dry process 
kiln has not kept pace over the years 
with the gain in efficiency of the wet 
process kiln; even though the dry proc- 
ess is still ahead due to its inherent 
freedom from having to use heat for , 
evaporating water. The dry process in- 
novations which have found limited 
acceptance thus far are: 

¢The Fuller-Humbodlt 
heater. 

¢ The Holderbank-Gygi system. 

¢ The double-pass Lepol, or ACL 


system. 
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Special baffles and lifters cascade the nodules through the gas stream, improving heat transfer. 


We'll try to describe each of these 
briefly. 


FULLER-HUMBOLDT PREHEATER 


A suspension type preheater has 
been developed by Klockner-Hum- 
boldt-Deutz AG, of Cologne, Ger- 
many, and is now installed in four 
German cement plants. The first 
American installation is at the Allen- 
town Portland Cement Co. plant in 
Evansville, Pa. It was designed and 
manufactured by the Fuller Co., 
Humboldt’s American licensee. Opera- 
tion started in May 1953. 

The complete kiln assembly is made 
up of the preheater, a 7 ft. by 125 ft. 
rotary kiln and a Fuller inclined grate 
cooler (see illustration p. 181). For 
experimental purposes, the installation 
includes a bypass flue whereby all or 
any desired portion of the kiln exit 
gases can be diverted directly to the 
stack, 

The preheater includes a raw mate- 
rial supply bin, a series of four cyclone 
collector stages whicly with their gas 
ducts comprise the heat exchange ele 
ments of the preheater, a dust collec- 
tor, exhaust fan and the usual stack. 
Exit gases from the kiln are drawn up 
through a vertical duct into the final 
or fourth stage of the preheater. Simi- 
lar ducts deliver the gas to the third 
and second stages. Then the gas 


stream is divided and passes to two 
smaller diameter cyclones which form 
stage 1. From stage 1 the gases pass 
through a dust collector and fan to 
the stack. 

Raw material is delivered to the sys- 
tem continuously by an air-lift con- 
stant head feeder which discharges a 
stream of constant unit weight at a 
point between stages 2 and 1. The 
material is carried by the gas stream up 
through stage | and is collected there. 
The collected material then passes 
through balanced gates (which serve 
as gas locks) and through tubes open- 
ing into the gas duct between stage 3 
and stage 2. 

Stages 2, 3 and 4 are essentially 
identical, the material ultimately dis- 
charging into the kiln feed pipe. The 
time of and material exposure, 
from initial suspension in stage 1 to 
final discharge from stage 4 is approxi- 
mately 20 sec. Dust escaping from 
stage 1 is collected by four banks of 
three high efficiency cyclones; the col- 
lected dust discharges into the kiln 
feed pipe in combination with the dis- 
charge of stage 4. 

All evclones and ducts below stage 1 
are lined with cast refractories 6 in. 
thick. Stages 2, 3, and 4 have an in- 
side diameter of 9 ft. 10 in. The two 
cvclones forming stage 1 have inside 
diameters of 5 ft. 


Oo 
gas 


5 
> in. 


CHEMICAL ENGINEERINC—October 1954 


I’xperiments are still in progress. A 
recent report* states, ‘““The capacity of 
this kiln was increased from 860 to 
1,500 barrels per day, with fuel reduc- 
tions from 1,100,000 Btu. to a range 
between 650,000 and 750,000 Btu. per 
barrel while using 60 percent of the 
total waste gas. As full use of the gas 
stream is approached, additional kiln 
production and fuel economy is ex- 
pected.” 


HOLDERBANK-GYGI SYSTEM 


In the Holderbank-Gygi (Swiss) sys- 
tem the material is nodulized. Special 
baffles and lifters inside the kiln then 
serve two purposes: 

(1) Gas baffles cause the gas to 
whirl, breaking up stratification and 
improving heat transfer, 

(2) Lifters the nodules 
through the gas stream. The results in 
a few plants in Switzerland are said 
to be spectacular but there are no in- 
stallations in this country at present. 

We have some details on a Swedish 
installation that was started in March 
of 1953, and is the largest kiln using 
this system. The kiln diameter is 10 
ft. 5 in. at the feed end, 9 ft. and 10 
ft. in the burning zones, and 290 ft. 
long. The guaranteed performance for 
this kiln was to be not less than 2,200 
barrels per day with an exit gas be- 
tween 410-455 deg. F. and the quan- 
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Lepol-ACL System 


] Pelletizing pan 

2 Upper part of furnace 
3 Lower part of furnace 
4 Cyclone after first pass 
5 Fan for first pass 

6 Gas duct to predrying 


7-10 Enclosed chutes and transporting 
devices taking dust into the rotary kiln 


11 Rotary kiln 


tity of dust was not to exceed 30 per- 
cent of the clinker product. 

Some test data show a production 
of 2,450 barrels per day, exit gas tem- 
perature of 430 deg. F. and fuel con- 
sumption approximately 720,000 Btu. 
per barrel. 


LEPOL-ACL SYSTEM 


In the new double-pass Lepol or 
ACL (for Allis-Chalmers-Lellep) sys- 
tem a great reduction in fuel consump- 
tion is achieved by utilizing the heat 
of the exit gases of a rotary kiln for 
drying and pre-burning a bed of pelle- 
tized raw material on a traveling grate. 
The gases make two passes through 
the grate. 

The second pass at the feed end of 
the grate predries the raw material 
while the initial gas pass at the dis- 
charge end of the grate preheats and 
partially calcines the raw material. 

Complete decarbonization and 
clinkering is then effected in the short 
rotary kiln at temperatures from 1800- 
2700 deg. F. Exit gases from the kiln 
at about 1800 deg. F. are drawn by a 
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fan through the grate and final dis- 
charge gas temperature is somewhat 
below 212 deg. F. 

A Swedish installation of the Lepol 
system started operating in Sept. of 
1952. The kiln is 290 ft. long. The 
guaranteed perfomance was 3,000 
barrels per day i 655,000 Btu. per 
barrel. Test data, show a production 
rate of 3,300 barrels per day at 560,- 
000 Btu. per barrel and an exit gas 
temperature of 160 deg. F. Clinker 
discharges from a rotary cooler at 430 
deg. F." 
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Need Help in Finding Cost Data? 


SUBJECT INDEX lists 402 individual items involved in chemical engineering 
economics. Key numbers there refer to the. . . 


BIBLIOGRAPHY, listing 351 articles dealing with equipment costs, operating 
costs, estimating methods and project analysis. 


JAMES B. WEAVER 


Publication of a great mass of litera- 
ture on cost estimation within the past 
eight years, while solving some prob- 
lems, has created another. 

Among the problems solved are the 
education of young engineers in the 
techniques of cost estimation and the 
greater availability of authoritative 
dollar figures and estimating factors. 

The problem created: How do you 
find specific wanted information from 
this large volume of literature? This 
bibliography and subject index repre- 
sent an attempt to answer this prob- 
lem. 

Included here are published refer- 
ences, through 1953, which discuss 
estimating techniques or contain data 
on operating or capital costs. Several 
articles and books deal with general 
aspects of engineering economics. A 
few items on tool and machining cost 
estimation should be of interest to 
chemical engineers. 

First two digits of reference num- 
bers indicate year of publication; 
alphabetical order (by author) pre- 
vails for any given year. Material pub- 
lished prior to 1947 is not covered as 
thoroughly as more recent material; 
some of it is included chiefly for his- 
torical interest. 





Jim Weaver has recently joined the 
planning staff of Atlas Powder Co., 
Wilmington, Del. Prior to that he was 
with Olin Industries, East Alton, Il. 
He thanks his associates at both Olin 
and Atlas, especially the library staffs, 
for their help in preparation of this 
bibliography. 


Barnet’s “Bibliography of Invest 
ment and Operating Costs for Chem- 
ical and Petroleum Plants” (Ref. No. 
4901) may provide additional source 
material in special cases. It includes 
references discussing particular plants 
and processes, which are generally 
omitted here. 

Preparation of a complete, perfect 
subject index is impractical, if not 
altogether impossible. Users of this 
bibliography may have to exercise some 
knowledge of the subject matter in 
order to locate all pertinent references. 
For example, vacuum devices may be 
listed in several different places, such 
as: Pumps, gas; Pumps, high vacuum; 
Ejectors; etc. 

What kind of material is needed in 
today’s literature on cost estimation? 
Certainly not more on estimating 
methods; take a look at the number 
of references under that heading. 
Methods of estimating have made only 
a few major advances since Becket’s 
article in 1926 (Ref. No. 2601). 

What’s needed is more cost data on 
all sorts of equipment, and the more 
correlated data curves you can publish 
the better. This is where contributors 
to the literature can be of the most 
help. 

Notr—Author and editor alike 
realize that in a work of this magnitude 
accidental introduction of errors is al- 
most unavoidable. In addition, certain 
worthwhile references may have been 
overlooked completely. We_ invite 
comment or criticism from readers re- 
garding errors of omission or commis- 
sion.—Ep1ToR. 


SUBJECT INDEX 


Look here for key numbers to 
bibliography. 


Absorbers (see Towers) 

Accounting—4965, 5014, 
5137, 5224, 5232, 5393 

Administrative expense—3201, 4966, 5031, 
5113, 5128, 5324, 5386 

Agitators (see Mixing equipment; Vessels, 
agitated) 

Air—4606, 4966, 5001, 5011 

Air conditioning—4806, 5026 

Amination—5214 

Ammonia plants—4709, 5009, 5118, 5210, 
5231, 5341 

Amortization (see Depreciation) 

Asbestos rope—4921, 4923 

Aspirators—5216 

Autoclaves (see Vessels, agitated pressure) 

Auxiliary facilities (see Service facilities) 

Azotization—5214 

Balance sheets—5026, 5029 

Ball mills (see Size reduction equipment) 

Barking equipment—5211 

Barrels—4967 

Batch operations—4601 

Benches, laboratory—5101 

Bibliographies—4901, 4934, 4967, 5001, 
5031 

Bids, construction—5018 

Blasting—49 50 

Blowers—4102, 4708, 4903, 4933, 4935, 
5001, 5031, 5208, 5367 

Roard—4921 

Boilers—4503, 4922, 
$202 

Rook value—5014 

Break-even point and charts—4732, 4967, 
5001, 5014, 5029, 5111, 5114, 5127, 
5226, 5324, 5332, 5369, 5373 

Rrick—4606, 4920, 4921, 4923, 5031 

Bridges—4951 

Briauetting machines—5108 

Rudveting—5026 

Buildings—4103, 4104, 4606, 4701, 4710, 
4723, 4903, 4919, 4920, 4967, 5001, 
$006, 5011, 5031, 5101, 5103, $121, 
5126, 5217, 5230, $306, 5363 


5026, 5029, 


5001, 5031, 5201, 


“For which of you, intending to build a tower, sitteth not down first, and counteth the 
cost, whether he have sufficient to finish it? Lest haply, after he hath laid the founda- 
tion. and is not able to finish it, all that behold it begin to mock him, saying, this 
man began to build, and was not able to finish.” 
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St. Luke 14:28-30. 





COST ESTIMATION INDEX .. 


Burden (see Overhead 
Burners—4923, 5031 
Butadiene—4402, 5005 
Byproducts, cost allocation 
§212, 5215, 5323 

Capacitors, electrical—5205 

Capital, fixed—4965, 4966, 
5030, 5031, 5113, 5128, 
5386, 3393 

Capital outlay 
4967, 5001, 
S111, 5113, 
5329, 5386, 

Capital ratio (see 

Capital recovery 

Capital, working 
5011, 5030, 
5386 

Carboys—5113 

Cash—4966, 5001, 5113 

Catalysts—3802 

Caulking compounds—5031 

Cement and block—4606, 
4950, 5031 

Centrifugal separators—4717, 4903, 4945, 
4967, 5001, 5026, 5031, 5101, 5121, 
$123, 5233, 5345 

Clarifiers (see ‘Vhickeners; Settling equip 
ment) 

Classifiers (see Thickeners; Settling equip- 
ment; Centrifugal separators; Cyclone 
separators) 

Coal—5001 

Coking plants—5347 

Columns (see Towers) 

Competing processes, comparison ‘ 
$210, 5219, $227, 5320, 5332, 5385 

Compressed air (see Air; Compressors) 

Compressors—4605, 4708, 4733, 4903, 
4932, 4933, 4935, 4965, 4967, 5001. 
5031, 5101, 5120, 5208 

Concrete—4603, 4606, 4920, 4925, 
4951, 5006, 5031, 5363 

Concrete reinforcement—4809 

Condensers—4605, 4720, 
4937, 4947, 4967, SOO] 
5396 

Condenser boxes—4809, 4945 

Conduit—4929, 4932 

Construction (sce Installation; Buildings; 
Fabrication) 

Containers—S5011, 5113, 5382 

Contingencies—4606, 4707, 4722, 4903, 
4965, 4966, 4967, S001, 5031, 5121, 
5139, $230, 5327, 5359, $380 

Continuous vs. batch process—4721, 4965 

Contractors’ fees—4606, 4967, 5312, 5359 

Converters, electric—5026 

Conveyor maintenance—5124 

Conveyors—4905, 4967, 5001, 5105, 5201 

Coolers Heat exchangers; Refrig 
erators) 

Copper—5031 

Corrosion—5031, 5331, 5348, 5355 

Crushers (see Size reduction equipment) 

Crystallizer maintenance—5 124 : 

Crystallizers—4102, 4708, 4941, 4965, 
4967, 5001, 5026, 5031, S101, 5367, 
5396 

Culverts—4951 

Cyclone  separators—4903, 
5026, 5031, 5123, 5321, 

Dearators—5031 

Decantation—5026 


4965, 4966, 


5001, 


5308, 


5011, 
5324, 


4606, 4963, 4965, 
5011, 5028, 5030, 
5114, 5128, 5308, 
5393 

‘Turnover ratio) 
5014, $029 

4965, 4966, 4967, 
5031, 5113, 5114, 


4906, 
5051, 
5324, 


5001, 
5380, 


4921, 4923, 


4950, 


4808, 


, pare, 


(sce 


4945, 5001, 
345, 5367 
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Definitions of terms (sce Glossary) 
Dehydrators, gas—5026, 5207, 5317 
Delivery (see Distribution of products) 
Depletion—5014, 5029 
Depreciation—3801, 4501, 4606, 4912, 
4916, 4918, 4963, 4965, 4966, 4967, 
5001, 5011, 5014, 5026, 5029, 5031, 
3, 5114, 5128, 5222, 5230, 5324, 
5330, 5386, 5390, 5393 
Design costs—4903, 4965, 5001, 
5139, 5230, 5312, 5327, 5359 
Dewpoint recorder—5201 
Dialysis equipment—5026 
Distillation equipment (see ‘Towers) 
Distribution of products—3202, 
5031, 5113 
Ditching—4942, 4965 
Doors—4920 
Drafting costs—5139, 5359 
Drums—4714, 5001, 5143, 
Dryer maintenance—5 | 24 
Dryers—4102, 4703, 4708, 4903, 4941, 
4965, 4967, 5001, 5026, 5031, 5101, 
5121, 5367, 5394 
Ducts—5006, 5239 
Dust collectors (see also Filters, gas)— 
5026, 5031, 5101, 5123, 5202, 5321, 
5367 
Earnings (see Profit) 
Ejectors—4720, 4947, 4954, 4967, 5001, 
5031, 5101, 5303, 5367, 5376 
Electrical equipment—4606, 4723, 4927, 
4928, 4929 
Electricity (see Power) 
Electricity, correlation 
costs—4818, 536] 
Elevators, bucket—4967, 5201 
Employee benefits-4959, 4966, 
5011, 5014, 5113, 5128, 5139 
Engineering costs (see Design 
Drafting costs; Estimates, 
preparing) 
Engineering economics—4705, 5014, 5029, 
5030 
Engines, diesel, steam, gas, gasoline—49 33, 
4935. 5031, 5206, 5304 
Entrainment separators—5345, 5365 
Erection (see Installation) 
I'stimates, comparison with actual—4723 
Estimates, cost of preparing—5129, 5130, 
5209. 5370 
Estimates, reliability of -4965, 5110, 5118, 
5120, 5130, 5203, 5210, 5311, 5370, 
5380 
Estimates, short-cut—4707, 4805, 4966, 
5001, 5006, $011, 5110, 5113, 5114, 
5129, 5130, 5230, 5301, 5311, 5386 
Estimating forms—2601, 4707, 4722, 
4814, 4965, 4966, 4967, 5001, 5006, 
SO11, 5113, 5121, 5139, 5209, 5230, 
5308, 5312, 5313, 5324, 5335, 5370 
methods—2601, 4605, 4606, 
, 4707, 4709, 4716, 4722, 4731, 
2, 4814, 4903, 4910, 4966, 4967, 
, 5006, 5011, 5026, 5030, $031, 
, 5113, 5114, 5121, 5129, 5130, 
_ 5139, 5209, $230, 5301, 5308, 
$312, 5313, 5318, 5323, 5327, 
5335, 5369, 5386 


335, 


5121, 


4967, 


5311 


with operating 


5001, 


costs; 
cost of 


Fvacuators—5031 

Evaporator maintenance—5124 

Evaporators—4602, 4708, 4903, 4941, 
4965, 4967, 5001, 5020, 5026, 5031, 
5101, 5340, 5367, 5389 


4950, 


5363 


Excavation—4917, 4920, 4951, 
5006, 5306, 5312, 
Exhausters (see FE vacuators; 
Blowers; Fans) 
Expansions, plant—4702, 47 
4955, 4963, 5009, 5025, 
Explosion doors--4923 
Extraction—4101, 5109, 5115 
Extruders, pellet—5108 
Fabrication—4803, 4809, 4816, 5364 
Fans—4903, 4933, 5001, 5031, 5101, 5208 
Feeders, solids—5107 
Fencing—4728, 4939, 51 
Field office costs—4967, 
Filter maintenance—5 124 
Filters, gas—4903, 4932, 4935, 5026, 5031, 
5123, 5202, 5321, 5367 
Filters, liquid—4102,. 4708, 4930, 4965, 
4967, 5001, 5026, 5031, 5101, 5121, 
5367 
Financing—4963, 4965, 5012, 5028, 5031, 
5235, 5393 
Firebrick—4921 
Firefighting equipment 
Fireproofing—4606 
Fittings, pipe—4102, 4605, 4708, 4727, 
4815, 4944, 4948, 4965, 4967, 5001, 
5031, 5117, 5239, 5314, 5364, 5396 
Flakers—5026, 5031 
Flanges (see also Fittings, pipe)—4815, 
4944, 5031 
Floors—4967, 503] 
Flotation equipment—51(9 
Flowmeters—4713, 4967, 
$305 
Footings—4606, 
Forgings—4809 
Forms, concrete—4813, 4920, 4967 
Foundations—4606, 4710, 4920, 
5001, 5031, 5311, 5312, 5363 
Frames, structural—4925 
Freight, chemicals—4954, 
5113, 5238, 5349, 
$372, 5377, 5378, 
Freight, equipment—47( 
S001, 5338 
Fringe benefits (see Employee benefits) 
Fuel—4967, 4968, 5011, 5019, 5026, 5031, 
5101, 5133, $352 
Furnace maintenance—5 124 
Furnaces—4606, 4903, 4923 
5105 
Gas—5001, 5128 
Gas drvers (sce Dehvdrators, gas) 
Gas holders—4401, 4606, 4733, 
4949, 5001 
Gas producers—4903, 4949, 5001, 5234 
Glossary—5 308 
Granulators—5108 
Graphical methods—4502, 
5341, 5393 
Grating—4925 
Grids, ceramic—5026 
Grinders (see Size reduction equipment) 
Handholes—4815 
* Handrails—4809, 4915, 5006 
Haveg equipment—5239 
Heaters—5 1 33 
Heat exchanger maintenance—5124 
Heat exchangers—4102, 4605, 4708, 4731, 
4808, 4819, 4820, 4903, 4965, 4967, 
5001, 5006, 5026, 5031, 5101, 5204, 
5311, 5316, 5325, 5344, 5367, 5368, 
5381, 5387 


[jectors; 


33, 4903, 
5139, 5236 
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4952 


S001, 5031, 


5031 


4950, 


4942, 4967, 


4949, 5001, 


4903, 


4962, 5203, 
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Heat-transfer units, molten salt—5381 
Humidity controllers—5026, 5305 
Hydrogen—5214 
Hydrogenation—5214 
Hydrolysis—5214 
Incinerators—5 121, 
Income statements— 
Indexes, cost—4605, 
4731, 4807, 4810, 4938, 
4960, 4965, 4967, 5001, 
5031, 5101, 5103, 5 
5346, 5350 
Inert gases—5001, 
Inflation—5007, 
Ingredients—4606, 
5011, 5026, 
5323, 5386 
Installation costs—4605, 4606, 
4903, 4920, 4967, 5001, 
5114, 5121, 5233, 5364 
Instrumentation (see also specific instru- 
ments)—4606, 4713, 4903, 
4932, 4967, 5031, 5105, 5230, 
5312 
Insulation, celd—4724, 4911, 
, 4967, 5001 
Insulation, heat—46(6, 
4911, 4921, 4923, 
5135, 5312, 5314 
Insurance—4606, 4722 
SOll, 5031, 
Interest—4802, 4966, 
5026, 5029, 5031, 
5393 
TInventory— 5011, 
Investment, percentage breakdown- 
4721, 4723, 4802, 4814, 4910, 
4967, 5311, 5313, 5327 
537 
Ion exchange (sce also Water deminerali- 
zation svstems)—4804, 4903, 5001, 
5024, 5031, 
Iron, cast—4923 
Iron, galvanized— 
Kettles (see Vessels; 
Kiln maintenance 
Kilns—4903, 4941, 
Laboratory, control 
Laboratory equipment 
Labor, operating —4606, 
S011, 5026, 5031, 
5237. 5323, 5380, 5386 
5031, 5101, 5103 
4915, 5006 


5138 
5026 


, 5308 


4953, 4959, 
5006, 5007, 
2, 5306, 
5370, 
5011, 5395 
5111, 5374 
4966, 4! 5001, 
5031, S101, 5113, 5128, 


4707, 4802, 
5006, 


4913, 4914, 


4725 


>, 4726, 
4967, SOOI, 


4909, 
5004, 


4966, 4967. 
5113, 5128, 5230 
4967, 5001, 
5128, 


5001, 


48 ()2, SITs, 

4606, 
4917 
5346, 


022 
, 9336, 


rae 


‘3s >] 


4809 

Tanks) 

5124 

S105 

S011, 5113 
4303, 5101, 
4966, 4967, 
5112, 5113, 


$121 
5001, 
5128, 


Labor rates—4953, 
Ladders—4606, 4909, 
Landscaping (see Site) 
Lead construction—5031, 
Leak detector—5213 
Level gages—4713, 4967, 
Lighting (see also Power) 
4967 
Linings, vessel or tower—4!02, 4816, 4965 
Lubricators—49 35 
Lumber—4813, 5006 
Machining—5301, 5318, 5328 
Maintenance (see also specific equipment) 
—4606, 4722, 4818, 4966, 4967, 
5001, 5011, 5029, 5031, 5113, 5124, 
5128, 5220, $309, 5380, 5386 
Manholes—4708, 4815, 5239 
Manufacturing cost estimates—3802, 
4966, 4967. 5001, 5011, 5026, 
5031, 5113, 5128, 5224, 5230, 
5329, 5346, 5386 
Manufacturing costs, various chemicals— 


$202 


5001, 5305 


4606, 4929, 


4606, 
5030, 
5308, 


5370, 


CHEMICAL 


4704, 4721, 4729, 


5031, 


4931, 


5305, 


7, 5013, 5106, 5122, 5 
Market analysis 5361, 5380 
Materials, process chemicals (see Ingredi 
ents) 
Metallizing—4816 
Metals—5101, 53 
Mixing equipment (see also 
tated)—4708, 4903, 4967, 
5239, 5383, 5397 : 
Molding press, injection—5367 
Mortar—4921, 4923, 4950 
Motors, electric—4708, 4903, 
4928, 4965, 4967, 5001, 
539] 


53 
Ves sels, igi 
5107, 5202 


Us 
5339, 5398 


4927, 
5031, 


4906, 
5026, 
5343, 5360, 
Nitration—5214 
Nodulizing equipment—5026, 5108 
Nomographs—5338, 5341 
Nozzles, pressure—4708, 5367 
Obsolescence (see Depreciation; 
ment) 
Office equipment—4952 
Oil, fuel—5001, 5128 
Oil storage (see also ‘Tanks)—4812, 5026 
Operating capital (see Capital, working) 
Operating costs (see Manufacturing cost 
estimates, also specific items of oper 
ating cost) 
Outdoor construction— 5126 
Outside lines—4903, 5230 
Overhead, operating—4606, 4966, 5001, 
5014, 5026, 5029, 5031, 5113, 5114, 
5137, 5212, 5230; $323, $324, $327, 
5386 
Oxygen, tonnage 
Packaging—5001, 
Packing, tower—4102, 4605, 
4965, 4967, 5006, 5026, 
Painting—4606, 4817, 533 
Parking facilities—4728, 4967 
Patents—5001, 5031 
Payout time—4606, 4711, 
~ 5022, 5114, 5120, 533: 
Pilot-plant equipment—50 
Pipe bends—4809, 4924, 4! 048 
Pipe, cement and clay—4917 
Pipelines, cross-country—4902, 
5001, 5125, 5322, 5334 
Pipelines, transportation cost—49(2, 
@ 5366 
Pipe stills—4922, 4924, 4939 
Piping maintenance—5 124 
Piping, process and service—41(2, 
4708, 4715, 4722, 4723, 4727, 
4903, 4904, 4917, 4940, 4946, 
4965, 4967, 5001, 5010, 5026, 
5107. $109, 5117. $121. $20 
30, 5311, 5312, 5314, 5364, 5 
Plant costs from equipment costs 
4967, 5001, 5030, 5324, 
Plant costs per unit product—4730, 
5106, 5122, 5228, 
Plant costs, various products- 4606, 
4709, 4722, 3, 4802, 4805, 
4957, 4958, , 5009, 5 
$118, 5122, 
5346, 5347, 5 
Plant location—4965, 5 
Plaster—4920 
Plates, fractionating (se« 
Platforms—4909, 4915 
Plating—5026 
Potentiometers— 5305 
Power—4604, 4965, 
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5011. 5019 


t604 


9031, 


4606, 
5204 


“95 “55 
53260, 3934) 


Power generation equipment 
4929, 5001, 5019, 
5206, 5219, 5304, 

Power, unit consumption, various products 

5102 

Precipitators, dust and mist 
5123, 5321, 

Preconstruction expenses 

Premium pay—4722 

Pressure gages—4713, 
5031, 

Price of product—4732, 


5306, 5369, 


5026, 


3306, 


5026. 5031, 
5345. 5367 
4606, 5012 
4932, 4967, 5001, 
5305 

S001, 5113, 
5386 


S01], 
5380, 
Process equipment (see also specific equip 
ment)—4723, 503] 
Production cost estimates (sce 
turing cost estimates) 
Profit—4967, 5001, 5026 


Manufa 


514 
5210 


, 5369, 


Profitability—5001, 5015 
Proportioner, liquid—5 367 
Pulverizers (see Size reduction equipment 
Pump houses—4919, 4920 
Pumping stations—4942, 
Pump maintenance—5124 
Pumps, high-vacuum—4907, 
5121, 5213, $333, 5367 
Pumps, gas—4102, 4708, 
Pumps, liquid—4102, 4605, 
4926, 4927, 4965, 4967 
5101, 5121, $202, 
5311, 5314, $320, 
Purchasing costs—531 2 
Purchasing value (see Inflation) 
Pyrometers (sec 
mometers) 
Railroad sidings—4728, 4967, 5121 
Raw materials (see Ingredients) 
Reactors (see Vessels) 
Receivers (Sec Ve $C Is; l'anks) 
Reducers, motor (see Speed reducers) 
Refineries, petroleum, complete—4956, 
4957, 4958 
Refractories—5()31 
aa ag #706, 4936, 
5001, 5011, 5031, 5121, 53 
Refrige ators -4903, 4936, 
5388 
Repairs (see Maintenance) 
Replacement—5029, 5222, 
5393 
Research 
329 
Research expense 
5386 
Return on investment—4721, 4962, 
5001, 5011, 5012, 5014, SO1S, 
5026, 5029, 5030, 5113, 5118, 
5136, 2280, $332, 53 5393 
~5015, 5 , % 
5203, 5 a 
Road building 4728, « » 49 
$363 
Rock—4950 
Roofs—4967, 
Rotameters 
Royalty—4606, 
' 5031, 5230 
Rubber, synthetic—4402, 


5334 


4947, 4967, 
4965, 5208 
4708, 4903, 
5001, 5031, 
5204, 5239, 5303, 


5367 


$933, 


Thermocouples; ‘Ther 


5309, 


5390, 


economics—4964, 5021, 5136, 


4965, 5031. $113, 5128 


4964, 
$022, 
5127, 
Risk- 120, 5127, 
3 61 5303 
67, 5121, 


5031] 
4932, SOO], 
4965, 


503]. 
4966, 


510] 


5001, 5011, 


5005 
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Sales forecasts—5350 
Sand—4950 
Scaffolding —45 1 3 
Screen maintenance—5 124 
Screens, vibrating—4712, 
5109, 5367 
Scrubbers—5026, 5123, 5321, 5345, 5367 
Selling expense—3201, 3202, 4606, 4966, 
4967, 5113, 5218, 5324, 5370, 5386 
Separators (sce Precipitators; Filters, gas; 
Cyclone separators; Centrifugal on 
rators; Entrainment separators; Set- 
tling equipment; Thickeners) 
Service facilities—4710, 4722, 4723, 4903, 
4966, 5001, 5026, 5230 
Settling equipment—5031, 5345 
Sewers—5031, 5121, 5363 
Shingles—48 13 
Shipping (see Freight) 
Siding, wood—481 3 
Sintering—5026, 5108 
Site—4606, 4710, 4723, 
5001, 5011, 5026, 5238 
Six-tenths factor—4733, 4955, 4965, 
5001, 5009, 5025, 5031, 5139 
reduction equipment—4708, 4903, 
4941, 4965, 4967, 5001, 5026, 5031, 
5101, 5216 
reduction equipment maintenance— 
5124 
vs. cost factor—4702, 4732, 4733, 
4903, 4955, 4956, 4957, 4963, 4967, 
5001, 5006, 5009, 5025, 5027, 5139, 
5230, $309 
Smoke density controller—5201 
Specifications—5018 
Spectrometer—52()] 
Spectrophotometer—5201 
Speed reducers—4903, 5107 
Spheres—4714, 4811 
Sprinklers—5121 
Stacks—4809, 4923 
Stairs—4606, 4915, 4925, 
Standard costs—4965, 5361 
Standardization of cost data—4731 
Standardization of forms—5114, 5308 
Starters, motor—4708, 4906, 4927, 4929 
Statistics in estimating—5118, 5203, 5210 
5393 
Steam—4602, 
S001, SOI], 
5392 
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wHy you must... Coordinate Your 
The Usual Approach and What’s Wrong With It 


M° insidious of all the faults with 
the conventional approach to 
material handling is: 


* High Costs Stay Hidden 
During the thirties, we paid com- 
mon labor 40 to 50 c. per hr, for 
stevedoring, unloading and _ loading 
common carriers, trucking to and from 
the warehouse and moving material 
from operation to operation. Com- 
pared with the costs of raw material 
and the investment in buildings and 
process machinery, this item was in- 
significant, and accounting buried it 
with the rest of “Indirect.” At that 
time, the few pieces of power equip- 
ment that could reduce the manpower 
requirements were crude and so expen 
sive that their use was not economical. 
Trend of management thinking in 
those days was toward better produc- 
tion tools, more production per oper- 
ating manhour spent, A major effort 
iffecting our entire industrial picture 
Since there 
were no critical labor shortages, it was 
a case of more and more production 


moved in this direction. 


from a given machine or process. 

But Pearl Harbor touched off a new 
industrial revolution. During the for- 
ties and since, wages for such labor 
have risen three and four-fold. Rates 
of $1.20 to $2 per hr. are now taken 
for granted. On a national scale, we 
spend over 25% of our industrial pay- 
roll just moving things. No dollar value 
is added to the product, but last year 
we spent $15 billion. 

In spite of this, very few companies 
today recognize material handling as a 
major function in their organization. 
They do not realize that their account- 
ing procedure does not reflect the true 
cost of moving material through the 
plant. The accountant actually works 
for the tax collector, and it is still the 
practice to lump jobs requiring com- 
mon labor into “Indirect” along with 
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oilers, sweepers, janitors, etc. Many 
so-called direct labor or production 
jobs contain high percentages of ma- 
terial-handling time that is tradition- 
ally part of the job and is buried in 
the direct operating costs. 


¢ Too Late 


A second fault with the usual ap- 
proach is the lack of early attention to 
material handling in the planning of 
a new plant. 

In planning the process at the labo- 
ratory stage, chemists are naturally 
more interested in reactions, control 
and yield than in the seemingly simple 
problem of moving raw materials into 
and through the apparatus. 

When the pilot plant is built, too 
many arrangements of cquipment are 
enlarged images of the original labora- 
tory apparatus. Because it is a pilot 
plant, the main idea is to get sample 
production out with a minimum of 
attention to the manpower required to 
handle the material. 

As sales of the new product increase, 
mmanagement decides to go all out and 
build a production plant costing sev- 
eral million dollars. 

The required tonnage of the various 
raw materials is carefully computed on 
the flow chart; kettle, pipeline and 
pump sizes are studied for best per- 
But the raw material re- 
ceiving, storage and movement 
through process gets one of two treat- 


formance. 


ments 


¢ Too Much 


In the first case, the engineer goes 
all out for an elaborate maze of convev- 
ors, elevators and storage hoppers— 
complete with electric controls and in- 
terlocks, all push-button operated. 

The operating cost in terms of man- 
power will be low. Such an investment 
should only be made when volume is 
high and continuous. An intermittent 
operation having considerable down 
time during each year should be 
equipped with a minimum of automa- 
tion lest the high investment to be 
amortized force the unit cost of the 


product too high to be competitive. 

There are too many plants operating 
today that suffer from high equipment 
costs. Strangely enough, complete 
conveyorization does not always pro- 
duce the lowest operating cost. 

There are several other ways te move 
material that are more flexible, less 
costly to buy and operate and which 
require little or no more manpower 
than the conveyor man’s dream. 


® Too Little 


The other extreme develops about 
as follows. When the process equip- 
ment is purchased and installed, the 
major items are carefully reviewed with 
the designers and builders. But at this 
point, our engineer discovers that there 
may be some items that require physi- 
cal movement between operations at 
least, and probably somebody will be 
needed to ship the finished product. 
Being aggressive, he decides to solve 
his own material-handling problem. 

He consults the classified directory 
and discovers a picture of a hand truck 
in one of the advertisements that looks 
like it might do the job. Hand trucks 
are cheap and easily maintained; no 
need to buy any high-priced power 
equipment for a laborer’s job. 

When the plant goes into produc- 
tion, the owners and operating per- 
sonnel soon discover that their operat- 
ing costs are higher than they had first 
inticipated; that there seems to be too 
much congestion at certain points in 
the process flow; and that in spite of a 
sizable receiving - shipping - warehouse 
crew, there are numerous delays wait- 
ing for materials, holdups in process, 
and somehow things aren’t shipped on 
time, Their work-in-process inventory 
is much higher and as a result, their 
cash position is weaker. Labor tum- 
over is high, and they soon learn how 
much it really costs to hire and train. 

While our engineer did a creditable 
job with the process, he overlooked the 
important thing which infests every 
operation from receiving platform to 
process to shipping: the need of co- 
ordinated material handling. 
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Material Handling». « «. «nox 


- 


The Coordinated Approach and What's Right With It 


ve may not realize that the basic 
problem of material handling in- 
volves evervone in the organization 
from the board chairman down. This 
means that: 


e It’s Tied In 


What is needed is a realistic, coor- 
dinated approach to material handling 
involving accounting, methods, pro- 
duction, design engineering, produc- 
tion control, quality control, safety, 
sales, purchasing, trafic and labor re- 
lations. 

Ideally material handling should be 
coordinated at the “dream-up” stage; 
before actual drawings are made. If 
we approach any process or operation 
lavout with the handling 
point of view, we will greatly improve 
our 
operating unit. 

But if our plant is alreadv built and 
in operation, the first change to be 
installed will require accounting to iso- 
late handling costs—starting at the re 
dock, out of raw 

storage, and through 
including picce work or so- 


material 


chances of building a low-cost 


ceiving into and 


material into 
process, 
called “direct’’ operations, warehous 
ing and shipping. 

Unless this accounting 
procedure is initiated by top manage- 
ment, there will be many objections 
and arguments bv the 
group opposing anv change. One com 
pany’s auditor told me that anv change 
of this sort would render past cost 
figures uscless. He insisted that the 
executives of the company have re- 
ceived their operating statements in a 
certain form for manv vears. Thev 
understood these and anv change 
would be a calamity. 

We had not asked that the final re- 
ports be changed. All we wanted was 
a breakdown at the department and 
plant level isolating the handling costs. 

When the auditor was convinced 
that the final dollar figures would be 
the same, he went along. Once the 
major areas of handling expense are 
determined, can begin 
taking corrective steps 


change in 


iccounting 


management 
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In addition, thev will have a basis 
for cost comparison limprove- 
ments are installed. Production, pro- 
duction control and quality control 
will now come under scrutiny; and re- 
quired changes in layout, methods and 
process will become more and more 
obvious. As improvements are devel- 
oped, the engineering group will assist 
in remodeling and design. 

The safety engineer must be con 
sulted to insure compliance with safety 
regulations. Usually, the newer meth- 
ods are safer and less hazardous than 
the old, and he will welcome the re- 
sulting drop in the accident rate. 

The personnel director will be di- 
rectly involved because as changes in 
the status quo are made, diplomatic 


when 


treatment of personne ] changes assume 
primary importance 
The 


groups will be 


maintenance and millwright 
called upon to alter ex 
add 
ind there, and probably they will 
equipment to in 
tall and maintain. If the plant does 


isting cquipment, new devi Cs 
here 
new 


icquire some 


not have a good preventive mainte 


nance program, the newly acquired 
material-handling equipment will be 


in excellent place to start 


¢ It Uses Specialists 

Material handling take 
nothing for granted, but continually 
isk “Why that 
“Ts there a_ better “Can we 
climinate this or that step?” In many 
cases, thev have eliminated many steps 
ind move huge quantities of material 
through a maze of intricate operations 
These are the 
logical men to help the management 


engineers 


do we do it wav?’ 


way?” 


ilmost automatically. 
of your company solve their handling 
problems. 

First of all, the material handling 
engineer will insist that material han- 
dling be made a function of manage- 
ment. The material-handling man in 
vour company should be placed high 
enough up the ladder to be effective 
in every branch of the company. He 
should report to a vice president at 
least. 
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He will then be in a position to co- 
ordinate the work of accounting, pro 
duction and control, engineering, 
safety and personnel in an over-all pro 
gram designed to fit the needs of the 
company, 

Because of his specialized know] 
edge of the various types of available 
equipment, he can advise management 
as to the best solutions to the prob 
lems that the new cost picture indi- 
cates. 

He will investigate the possibility of 
using unit loads or of bulk shipments 
into vour plant from the supplier. ‘This 
will bring him into contact with pur- 
chasing and traffic 

Many 


come to gricf at this point because he 


» good handling man_ has 
either lacked the proper management 


stature, or his position within the 
company was below the level of these 
two time-honored functions, and they 
refused to cooperate on the grounds 
that his 


ind unsound 


ideas were too revolutionary 


I have seen executives in both these 
departments refuse to act on a mate 
rial-handling man’s suggestion because 
felt that the 


vine right to suggest changes 


they alone held the di 
Do not misunderstand this line of 
reasoning. The material -handling man 


never successfully “commands” any 


thing. He must win cooperation by 
doing a good job and selling his serv 
ices and his idea He will be 
effective if his position on the organi 
zation ladder commands respect from 


more 


other department heads. 

As improvements are made, eventu 
ally the problem of unitized or bulk 
load shipments to customers will ap 
pear. Here again, he will require the 
full cooperation of the traffic depart- 
ment as he changes from the historical 
methods of today’s 
standards. 

His contacts with the customer 
should be with the wholehearted co- 
operation of sales. At first, they will 
resist the idea, but after a few success- 
ful shipments have been completed 
ind’ the customer registers satisfaction 


- mee 
sipping to 
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with the resulting savings, he will need 
to place a restraining hand, lest they 
promise the customer everything in 
unit load form, regardless of the cus- 
tomer’s ability to handle it. 

To apply the ideas I have discussed 
in any company will depend upon 
many factors. 

If it is a single plant operation and 
the total labor force comparatively 
small, as in some chemical units, a 
consultant would be advisable. If the 
operation is larger, involving many 
workers and operations with a con- 
siderable amount of movement of ma- 
terial, regardless of weight, then you 
may find it to your advantage to em- 
ploy a material-handling man on a 
full-time basis. 

You should be prepared to pay up to 
five figures for a good man; if you can 
find him. If you can’t, then call in 
the consultant that will help you train 
your own. 

It is not advisable to treat material 
handling on a “one-shot” basis, be- 
cause, like many serum injections used 
to prevent disease, the effect is not 
permanent. Plant conditions and prod- 
ucts will change. This will require 
further study and analysis by a trained 
material-handling man. 


¢ It Is Organized 


One type of organization deals with 
a single plant company in which the 
plant engineer who happens to have 
a flair for material handling is respon- 
sible for all material handling within 
the plant, for process improvement, 
and for new and improved plant lav- 
outs, 

Whenever any new equipment or 
process is contemplated, the plant en- 
gineer has an opportunity to study the 
problem and make his recommenda- 
tions. In many cases he is given a free 
hand to select the method and the 
equipment to be used. He, of course, 
must collaborate with the operating 
heads involved to insure complete 
agreement. Once this agreement is 
reached, the equipment or change is 
ordered and installed. It is the duty 
of the plant engineer to follow all 
phases of this installation including 
putting the unit into production. 

Another responsibility is the super- 
vision of all “in plant” handling which 
includes an equipment pool of fork 
lifts, trailers, cranes, bulldozers, etc., 
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by which receiving, shipping and gen- 
cral yard work and “in plant” move- 
ment is accomplished. In this operat- 
ing spot, he must render satisfactory 
“handling” service to all departments. 
A tair amount of diplomacy is neces- 
sary to maintain good interdepart- 
mental relations. 

This man reports to the vice presi- 
dent in charge of manufacturing. But 
while this position gives him stature, 
it does not permit him to throw his 
weight around. He must cooperate 
with his tellow workers and “sell” each 
new idea. 

Unlike with many plant engineers, 
the duties of maintenance, light, heat 
and power are supervised by others re- 
porting to the chief engineer. 

Another type of organization in- 
volves multiple plants wholly owned 
by one company and controlled from 
a central office. 

In this case, each plant unit, being 
of considerable size, has within its 
staff organization a material handling 
engineer. He is responsible to the 
plant manager and functions as an 
integral part of the local plant organi- 
zation. 

In the main executive offices we 
find a material handling coordinator, 
reporting to a vice president. The 
duties of the coordinator are at policy 
level. He aids management in policy 
matters and conveys such decisions to 
the plants, consulting with their ma- 
terial handling engineers on general 
company-wide problems and assisting 
them wherever so requested. Such a 
position requires broad experience and 
tact in the field of human engineering 
as well as that of material handling. 

The third tvpe of organization is 
found in a company such as American 
Cyanamid. Here the parent company 
owns and operates many small and 
medium-sized plants. Thev also con 
trol several divisions which in turn 
operate one or more plants. The larger 
divisions are self-sufficient to a degree, 
having their own engineering, methods 
and time study, as well as one or more 
men covering moterial-handlng. 

In addition, there are wholly owned 
subsidiaries also completely equipped 
with the usual engineering services. 

One such subsidiarv, Chemical Con- 
struction Corp., not only designs and 
builds process and plant facilities for 
other chemical companies throughout 


the world, but also contains specialist 
services such as corrosion, heat and 
power plant, electrical, air condition- 
ing, process development and material 
handling, which are available to all 
company units. 

The services of the material han- 
dling group are available upon request 
to all plants, divisions and subsidiaries. 

Our work encompasses all material 
movement: 

1. From the raw source, be it mine, 
quarry or vendor plant. 

2. Into and through the process. 

3. Between processes or plant units. 

+. Into the final shipping package, 
be it carboy, drum or bulk container. 

5. ‘To the customer’s plant. 

lor example, we are currently work- 
ing with our purchasing group, assist- 
ing our suppliers in making unit load 
shipments to our various plants. 

We conduct over-all plant survevs 
to determine needed areas of improve- 
ment in both process and in-plant 
handling. 

We are constantly working on in- 
plant handling problems involving 
movement of raw materials, supplies 
and chemicals in process. 

Several studies are now underway 
involving the movement of products 
which we term “intermediates” be- 
tween one plant and another. Such 
studies are with the cooperation of our 
trafic and related departments. 

In the area of shipping packages, we 
design and install complete bagging, 
drum off and carboy filling units as 
well as units for smaller items such as 
pharmaceuticals. 

Last but not least, we are under 
constant pressure from customers and 
sales for better, lower cost unit loads 
of our many products. 

Unless the total yearly operating 
cost of a division such as ours is offset 
by savings and services accruing a 
profit to the company, we are of no 
value to that company. 

Material handling is not an_in- 
tangible. The $15 billion that Ameri- 
can industry spent last year in moving 
its, product around was cold, hard 
cash. The development of techniques 
and the proper application of power 
equipment necessary to reduce that 
figure require tact, some ingenuity, 
some more tact and plenty of good, 
hard work. Just remember, the im- 
possible takes a little longer. 
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- You will need the answers to these questions and atleast 20 more... 


¢ Without our own computer, can we farm computing out? 


© Which will be worth most to us — farm out, or buy or rent a computer? 





What costs are involved, and what about obsolescence? 


® Digital or analog — which type will best fit our aon problems? 


© If a digital machine, what size, type, speed and capacity? 


.© Must all work be handled by mathematicians and electronics experts? 


-@ How big a staff will be needed, and how shall we come by it? 





What can computers do, other than compute? 


We hear computers can simulate, follow and control processes. True? 


.. + before you can know whether your company can... — ; 


Save Time, Money, With Computers 






* And what about computers in data reduction and in finding information? 


The familiar ““Slow—Men at Work” no longer applies when 


mechanical and electronic computation takes over 


ASCHER OPLER 


It is a reasonable assumption that 
before too long, if not already, your 
company will have to face up to the 
‘question of whether its technical work 
will, or will not, be aided by the use 
of modern computers. Therefore, we 
shall consider some of the questions 
that you or others of your manage- 
ment will have to ask—and answer— 
before you can decide intelligently. 

Because your greatest use will prob- 
ably be for digital computers, rather 





AscHER OPLer is a physicist and 
mathematician in the research depart- 
ment of Dow Chemical’s Western Di- 
vision at Pittsburg, Calif. One of the 
first chemical industry men to become 
interested in high-speed computers, he 
has been one of the leaders in devel- 
oping their use in the chemical field. 


in progressive engineering offices. 


than the analog type,* this article will 
deal almost entirely with the digital 
machine; and because you will prob- 
ably be concerned only with the small 
and intermediate size machines, we 
shall ignore the large, spectacular com- 
puters which have created so much 
interest and admiration in the popular 
press. While the relatively few big 
ones are going their spectacular way, 
smaller machines by the thousands are 
producing mountains of useful results 
every day. For example. as visitors en 
ter one major installatien to be shown 
through a nearly completed major com- 
puter, they thread their way through 
a battery of desk-sized punched-card 
results in 


*A digital computer gives 


definite numbers, and an analog computer 
in terms of position of some sort of meas- 
uring element, 
quantity 
speed 


or as a magnitude of a 
such as pressure, voltage or 


Editor 
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as it is now beginning to do 


Here’s how computers fit in. 





“accounting machines.” Most of these 
visitors would be amazed to learn that 
these far-from-spectacular “small” ma- 
chines have been working day and 
night for years solving difficult prob- 
lems in physics, engineering, astron- 
omy and statistics. 

Punched-card machines like these 
are found in the accounting depart- 
ments of nearly every major industrial 
firm, university and government instal- 
lation. They are one of the two types 
we are going to discuss. The other— 
the stored-program, magnetic drum 
computer—is relatively new, but more 
than a dozen commercial models will 
soon be on the market. 


1. What organizations use computers? 


Judging from published reports, the 
organizations which use these smaller 
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COMPUTERS... 
Table |—Organizations Using Digital Computers for Chemical Table !l—Partial List of Firms Offering Computing Service 


and Chemical Engineering Problems* Electronics Div., Nat’! Cash Register Co., Hawthorne, Calif. 


Arthur D. Little, Inc., Cambridge, Mass 
Atlantic Refining Co., Philadelphia, Pa. 


California Institute of Technology, Pasadena, Calif 
California Research Corp., Richmond, Calif. 


Columbia University, New York, N. Y. 


Dow Chemical Co., Midland, Mich. and Pittsburg, Calif 
General Electric Co., Schenectady, N. Y. 


Humble Oil Co., Baytown, Texas 
M. W. Kellogg Co., Jersey City, N. J. 
Magnolia Petroleum Co., Dallas, Texas 


Massachusetts Institute of Technology, Cambridge, Mass 
Michigan State College, East Lansing, Mich. 


Ohio State University, Columbus, Ohio 


Pennsylvania State College, State College, Pa. 
Socony-Vacuum Oil Co., Paulsboro, N. J. 
Standard Oil Development Co., Linden, N. J. 


The Texas Co., Beacon, N. Y. 
University of California, Berkeley, Calif. 
University of Illinois, Urbana, III. 
University of Wisconsin, Madison, Wis 


U. S. Atomic Energy Commission (has computers at several 


locations) 


U. S. Bureau of Mines, Pittsburgh, Pa. 


U. S. National Bureau of Standards, Washington, D.C 


* Partial list based on report: 


computers constitute the major em- 
ployers of technical manpower—gov- 
ernment, university, and industrial re- 
search and development organizations 
of various kinds. 

Among them are a number of large 
chemical firms, several universities, 
certain government projects, and 
nearly every major petroleum com- 
pany. Table I lists some of the or- 
ganizations whose staff members have 
published reports on computer appli- 
cations. 


2. Are there contract computing 
organizations? 


A number of organizations which 
have computing machines will under- 


in the literature 


f Res 
Eng. Kes 


Associates Div., Remington Rand, St. Paul, Minn. 


International Business Machines Corp., New York, N. Y. 


Mathematical Computing Service, Bayside, N. Y. 
Raytheon Manufacturing Co., Waltham, Mass. 


Remington Rand, Inc., New York, N. Y. 


Telecomputing Corp., Burbank, Calif. 


Table I1l—Partial List of Makers of Digital Computers 


Burroughs Corp., Philadelphia, Pa. 
*Eckert-Mauchly Computer Div., 


Remington Rand, Inc., Phila., Pa. 
Electro-Data Corp., Pasadena, Calif. 


Electronic Computer Div., Underwood Corp., New York, N. Y. 


"Eng. Res 


Electronics Div., Nat'l Cash Register Co., Hawthorne, Calif. 
Associates Div., Remington Rand, St. Paul, Minn. 
Ferranti Electric, Inc., New York, N. Y. 


Hogan Laboratories, Inc., New York, N. Y. 
International Business Machines Corp.; New York, N. Y 
Jacobs Instrument Co., Bethesda, Md. 

Laboratory for Electronics, Inc., Boston, Mass. 


Logistics Research Corp., Redondo Beach, Calif. 


Marchant Research Corp., Emeryville, Calif. 
Monroe Calculating Machine Co., Orange, N. J. 


Remington Rand, Inc., New York, N. Y. 


*Primarily makers of large machine: 


take calculations for you on a contract 
basis. The manufacturers of the com- 
puting machines often establish com- 
puting sections to take problems on 
contract. Their rates are reasonable, 
because they feel that in so doing they 
gain from the experience of solving 
typical customer problems. There are, 
in addition, several firms which have 
purchased or rented computers for the 
primary purpose of supplying mathe- 
matical services to others. Further- 
more, a number of universities and re- 
search institutes will handle certain 
computational problems on a consult- 
ing basis. Table II lists some of the 
organizations which will perform com- 
putation on a service basis. 


How to Get Computing Done 


3. Should we farm out computing, or 
buy or rent our own equipment? 
This depends upon several factors, 

the most important of which is the 

quantity of computing work that you 
will require. Vor example, if only an 
occasional problem calls for computa- 
tion, you would certainly be better off 
if you sent this problem out to be 
computed. If you are certain that you 
will have a large number of problems 
to calculate, you will probably be wiser 
to install your own machine. Perhaps 
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sending problems out for solutions may 
lead to the decision to install your 
own equipment. 

‘There are two plans in operation for 
acquiring small computers for vour 
owr use. One may buy the machines 
outright, or rent them from their man- 
ufacturer. The rental plan has proven 
most popular for punched-card ma- 
chines. The principal reasons are (1) 
the large capital allocation required 
for purchase and (2) the rapid obso- 
lescence of the equipment. Experience 
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has shown, unfortunately, that the rate 
of obsolescence in the computer field 
is so high a machine may well be ob- 
solete before its cost has been amor- 
tized. The rental of punched-card 
machines implies the right to discon- 
tinue or replace any particular machine 
that has become obsolete. ‘The rental 
plans usually include service provisions, 
so that manufacturer’s representatives 
will maintain the equipment in good 
working order. However, if one pur- 
chases a punched-card machine, this 
plan is also available on an annual 
service contract basis. Purchase is the 
usual arrangement for the magnetic 
drum machines. ‘The purchase price 
of these machines varies between $60,- 
000 and $140,000. A partial list of 
manufacturers of small and interme- 
diate digital computing machines ap- 
pears in Table III. 


4. Can we share use of our machine 
with our accounting department? 


In certain special cases, such an ar- 
rangement is possible. Where an ac- 
counting department is fully equipped 
and has slack periods, computing prob- 
lems may be interspersed with the ac- 
counting ones. This arrangement may 
last only if the engineering organiza- 
tion has only occasional problems. For 
continued use of machines, it is pref- 
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erable to organize a separate technical 
computing department, though joint 
operation may be the ultimate ar 
rangement for small organizations. 
An arrangement with an accounting 
department sometimes is an excellent 
way to get started. It is frequently 
necessary to prove to management that 
computing machines can effect sub- 
stantial savings in engineering costs. 
In order to justify the time and ex- 
pense of setting up the machines in 
the first place, some concrete evidence 


Cost and Obsolescence 


5. What costs are involved? 

The cost of “instructing” and run- 
ning a computing installation involves 
(1) the cost of acquiring and main- 
taining the equipment, and (2) the 
stafing of the installation. This an 
swer deals only with the first of these. 
The rental price of typical punched- 
card computing machines runs from 
$300 to over $2,000 per month de- 
pending on speed, storage capacity, 
and flexibility. In using punched-card 
computers, a collection of auxiliary 
machines is required. These will raise 
the rental between $500 and $1,000 
per month above that quoted for the 
computing machine proper. In addi- 
tion, there is considerable overhead 
expense for supplies, files, and the 


like. 


6. What about obsolescence? 

This is a very practical question. 
Nobody has yet built a machine that 
is not obsolete in some respect by the 
time it reaches completion. This 
comes as the result of the tremen- 
dously rapid growth and development 
in the computer field. Though new 
ideas for machine improvement are 
coming forth constantly, this should 
not deter one from acquiring a com 
puting machine. Many machines, al- 
though regarded obsolete, are com- 


of benefit must be established. Many 
people have done ths by running 
sample problems through the account- 
ing department machines. At present, 
all or nearly all accounting computers 
Engineers 

the ac- 
restricted to 


are of punched-card type 


who share machines with 
countants are therefore 
this tvpe of equipment. However, in 
the future we use of 


magnetic-drum computers for account 


may see the 


ing purposes, a matter which is under 
extensive investigation at present. 


pletely adequate for the solution of all 
problems handled by a large engineer- 
ing organization. ‘The important point 
is that the machine should fit the job 
requirements. 

One way to avoid obsolescence is 
by using a rental plan. Note that re- 
placing two year old “obsolescent”’ 
computers with new ones will entail a 
considerably increased expense. The 
old one may serve you for years to 
come. Replacement should be made 
only after a detailed analysis of the 
improvements that will result, such as 
labor and time saved, or the new prob- 
lem solutions that will become possi 


ble. 


7. How does cost compare with 

desk computers? 

There are many intangibles enter 
ing into this. If computing machines 
are correctly used, they will be able to 
do the work that is normally handled 
by 10 to 50 people using desk com 
puters. However, one shouldn’t jump 
to the conclusion that if the cost per 
hour is the same for a computing ma- 
chine as for a man at a desk computer, 
then the computing machine will be 
1/10 to 1/50 as expensive. The com- 
puting machine requires a number of 
people to program, maintain, and op- 
erate 1t. 


What Kind of Computer? 


8. Digital or analog? 

We have already decided to limit 
this article to digital computers but it 
is worthwhile here to pause a minute 
and see what reasons we might have 
for choosing an analog computer. 

Which type is preferred is an old 
argument, with merit on both sides. 
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Each of these types, digital and ana- 
log, has its place. Probably a judicious 
combination of the two would be ideal. 
Thus far, all analog computers that 
have been built have becn more or less 
special purpose machines, while most 
automatic digital computers are gen- 
eral purpose machines. Analog com- 
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puters have been built for the solution 
of simultaneous equations, for the so 
lution of ordinary differential equa- 
tions, for finding the roots of poly- 
nomials, and for the solution of highly 
specific, repetitive problems. Where a 
computer has been designed to han- 
dle a specific problem, it will usually 
be fastest and most efficient. Where a 
variety of problems is encountered, 
general purpose computers are highly 
The digital will 
IVC accurate results although 
this is not necessarily an advantage, 
since) many calculations 
require only two to three digit accu- 
racy. 

If one’s problem consists largely of 
differential equations, one should seri- 
ously consider acquiting one of the 
new all-electronic differential analyzers. 
here are several of these on the mat- 


desirable. method 


more 


engineernng 


ket. These are both inexpensive and 
highly efficient for the solution of one 
or more differential equations. These 
computers can handle a limited num- 
ber of non-linearities and analytical ot 
empirical functions. Solutions are fre- 
quently faster and simpler to program 
on these than by digital 
computer. An important advantage of 
analog computers is the ability to 


machines 


observe the effect of twisting knobs 
(variation of input parameters) on the 
ultimate solution. Tor years, 
analog devices were preferred for the 


several 


routine solutions of high order simul 


taneous linear equations, but digital 


computers have gradually replaced 


them for this application. 


9, How much speed and capacity 

do we need? 

his is one of the most important 
decisions you will have to make. The 
storage capacity (“memory’’) of a ma- 
chine is measured by the number of 
(commands or single num- 
bers of fixed length) that may be 
stored. This capacity ranges from 12 
on a punched-card relay machine to 
about 4,000 on a magnetic-drum com 
puter. Although a large memory is 
highly desirable, there are punched- 
card techniques available which permit 
one to obviate the use of large storage 
units. However, where it is possible to 
obtain machines with a large memory, 
this facilitates the handling of com- 
plex problems. 


The 


“words” 


mechanical requirements of 
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Magnetic drums are now taking over the 
“remembering” job for various intermedi- 
ate size computers, At the top is one type 
of magnetic memory used by IBM. Below 
it is the drum used in the Remington 
Rand special computer on p. 206. 
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feeding punched cards in and out of 
machines confines their rate to slower 
than 2} cards per sec. Usually one op- 
eration or short sequence is performed 
as each card passes through the ma- 
chine. Magnetic-drum machines are 
almost invariably limited in their speed 
by the time required to deliver a word 
from storage to the arithmetical part 
of the machine. As a consequence, the 
average speed is 20-40 calculations per 
sec. This is still approximately 10 
times faster than the fastest electronic 
punched-card computing machine, and 
probably up to 1,000 times faster than 
the slowest mechanical punched-card 
calculating machines. 

Just as it is desirable to have as 
large a memory as possible in the ma- 
chine, so it is also good to have the 
highest possible speed commensurate 
with allowable cost. Both of these fac- 
tors would make a magnetic-drum 
computer seem vastly more desirable 
than the punched-card machines. 
Since punched-card machines have 
been used for computational work for 
nearly 25 years, it will be interesting 


to see whether or not they are dis-' 


placed by the magneticdrum ma- 
chines. The supporters of the punched- 
card machines point out that there are 
many desirable features (separability, 
reproducibility, etc.) which compen- 
sate for increased speed and capacity 
of the magnetic-drum machines. 


10. Where do punched-card machines 
stand today? 

While many people predict that the 
end is in sight for punched-card ma- 
chines, I think it is a little too early to 
count them out. The rate at which the 
cards can be fed into and out of the 
machine appears to be a severe limita- 
tion for really high-speed computing. 
Not long ago there was a distinct tend- 
ency to drop punched cards in connec- 
tion with newer-type intermediate 
computers. However, that trend ap- 
pears to be reversing today. Magnetic- 
drum computers are being equipped 
now with optional punched-card input 
and output, and several of the newest 
moderate-speed computers have been 
announced featuring punched-card in- 
put and output. 

Two of the reasons why punched- 
cards will continue to be used are (1) 
their separability and (2) their sim- 
plicity for actuating printing devices. 


Separability refers to the attribute of a 
deck of punched cards that makes it 
easy to rearrange the sequence, to re- 
move or add one or more cards, or to 
make a correction on a single card and 
then restore it to its place in the deck. 
Making additions, deletions or modifi- 
cations is one of the advantages of 
punched cards. Secondly, a read-out 
device featuring paper tape or mag- 
netic tape is generally limited to read- 
ing one spot on the tape at a time, 
and translating this to numbers or let- 
ters. However, if punched card output 
is used, the 80 or 90 columns on the 
card may be printed simultaneously 
with the rugged tabulating machines 
used for many years in accounting 
work. 

As an example, the IBM 407 print- 
ing machine will print at the rate of 
300 characters a second. Furthermore, 
this printing will be in ink on paper, 
making as many as five carbon copies. 
The printed characters include num- 
bers, letters, and punctuation marks or 
symbols. Again, compared to the usual 
speed of output produced by paper 
tape or magnetic tape feeding into an 
electric typewriter, it is easy to see the 
preference for the punched-card ma- 
chines. To counter these arguments, 
the tape proponents point out that it 
is possible to program a computer to 
receive a small group of corrections or 
additions to a sequence of instructions 
on tape, and to have the computer re- 
vise the main tape, adding the new 
instructions and making necessary cor- 
rections and deletions. 

There is considerable effort under- 
way to develop faster devices for read- 
ing out information from a computer. 
At present, all proposed devices seem 
expensive, and many lack the ability to 
type hard copy (directly readable copy 
on paper stock). 

Sorting of large masses of informa- 
tion is a task that is frequently and 
readily performed by punched-card 
machines. If punched-card machines 
are to go, then we must be able to per- 
form the equivalent operation on a 
magnetic-drum computer. There are 
several procedures available for rear- 
ranging the several thousand pieces of 
randomly scattered information. To 
convert from serial number to some 
different arrangement is a complex 
and lengthy procedure. In general, to 
rearrange n items each stored in ran- 
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dom order in a single memory unit re- 
quires n*/2 operations on a typical 
magnetic-drum computer. Where n = 
10,000 this takes 50,000,000 steps. For 
comparison, a simple sorting machine 
will handle this problem at speeds as 
high as 12.5 min. per digit to be se- 
quenced. 


11. What about the new intermediate 
machines? 

They are a very attractive buy for a 
technical computing installation. The 
magnetic-drum memory is exception- 
ally useful, and the number and variety 
of available programs permits the cal- 
culation of a wide range of problems. 
For many engineering problems, these 
machines should be completely satis- 
factory. Their chief drawbacks are the 
slow speed of input and output, and 
in very long problems, the actual com- 
putation speed and the access time to 
the magnetic memory. Since the in- 
formation in a magnetized spot on the 
drum may be read out only when it 
passes the reading head, the maximum 
access time will be approximately the 
time for one revolution of the drum. 
The mean access time for random 
storage will be one-half of this time. 
(See Fig. 1.) It is quite possible to 
make a considerable saving here by 
using what is known as minimum- 
access coding. This requires a little 
more skill in planning the storage lo- 
cation of the various factors in the 
calculation. 


12. Would one of the really big 
machines help us? 

The way the big machines differ 
from the small punched-card machines 
and the intermediate magnetic-drum 
machines is primarily in speed and ca- 
pacity. The basic speed (the time to 
perform an addition, subtraction, mul- 
tiplication, or division) is usually about 
100 times faster than it is for the 
magnetic -drum machines, and thou- 
sands of times faster than it is for the 
punched-card machines. These large 
machines usually have a high-speed 
memory—storage units which may use 
either mercury columns or cathode ray 
tubes and are able to deliver their con- 
tents from storage to the computer in 
a matter of microseconds, rather than 
milliseconds). The basic computing 
circuits may also be faster, and conse- 
quently, the entire calculation will be 
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Card programmed calculators such as the IBM machine shown here have been used for 
several years by both commercial and engineering organizations. 


completed at an extremely rapid rate. 

Such a machine will have several 
types of storage and usually wili con- 
tain, m addition to the high-speed 
storage, a group of magnetic drums or 
magnetic-tape memory devices. In 
using these, the magnetic memory 
serves as the back-up for the high 
speed memory, and the operation of 
reading out a block of information 
from a tape or drum to a high-speed 
memory device is quite standard. It 
is not uncommon to store 100,000 


ten-digit words in such a magnetic 
memory device. 

The big machines are particularls 
useful for the rapid solution of partial 
differential equations and high orde 
matrices and similar problems. How 
ever, the cost will run close to $1 mil 
lion (or the equivalent of that in 
monthly rental). If one computes the 
hourly rate of rental for such a ma 
chine, it is very high but due to its 
speed, the cost per calculation is low. 
Judged by the charges for hourly use 
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Fig. 1—Time for addition, storage access and print-out for various devices. 












meg the really big computers is Remington Rand’s Univac which stores data on magnetic tape as well as in other “memories.” The 


tape a 


of such machines on a service basis, 
this runs approximately $300 per hour. 


In order to utilize such a machine ef- 
fectively, one must have either a con- 
tinual series of problems of enormous 
magnitude that will keep the machine 
busy or, one must have a large variety 
of smaller problems and a small pla- 
toon of coders, programmers, and 
mathematicians. 

This combination of costs is a real 
detriment to effective utilization of 
the big machines by any except the 
largest organizations. In connection 


one is equivalent in capacity to 18,000 punched cards. 


with effective utilization, a suggestion 
has been made that only a few of these 
machines are needed in centralized lo- 
cations, and that individual installa- 
tions should have input and output de- 
vices to a central computing machine 
arranged for remote control operation. 
One such operation has been carried 
out for some time. The Wayne Uni- 
versity computing group in Detroit 
has been operating the Burroughs 
computer in Philadelphia in just such 
a manner. This may be an interesting 
trend to watch in the future. 


How Machines Are Operated 


13. How does one instruct (program) 
these machines? 

There are three general methods of 
programming the smaller machines: 
(1) wire-program, (2) card-program, 
and (3) stored-program. By program- 
ming we mean the planning of the 
sequence of instructions which the 
computing machines must carry out. 

The crudest type, wire-program- 
ming, is used with the simplest ma- 
chines, and is carried out by connect- 
ing wires, or “patch-cords” between a 
number of terminals in a switchboard 
or control panel. The number of con- 
tacts will frequently run into’ the 
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thousands, Considering the large num- 
ber of possible interconnections, one 
has a tremendous versatility here. The 
wiring techniques that have been de 
veloped for punched-card computers 
have been adequate for many large 
classes of practical problems and have 
been used in many ingenious arrange- 
ments. 

Card-programming is rather a mis- 
nomer, since wire-programming is used 
to devise a control panel which is then 
modified by instructions punched on a 
card. As each card enters the machine, 
the coded number operates relays 
which switch the wiring arrangements 


to carry out the operation indicated by 
the code. A typical card-programming 
set-up involves the use of the “three- 
address” code. That is, the storage lo- 
cation of two factors A and B are 
given, then the instruction to be per- 
tormed, and finally, the location C, in 
which the machine is to place the re- 
sult. As each card passes through the 
machine, each successive operation in 
a sequence is performed. ‘There must 
be a one-to-one correspondence _be- 
tween one card and one operational 
step. 

A stored-program machine works on 
a somewhat different principle. The 
entire program is fed into the machine. 
The individual instructions are stored 
In memory units, in exactly the same 
way that numbers are. When the 
“start” button is pushed, the first 
instruction is taken from storage unit 
No. 1, carried out, then the next is 
taken from storage unit No. 2, and so 
forth. The program has provisions for 
conditional skipping and repetition of 
indicated programs; in this wav, the 
original program may be modified. Be- 
cause of this “selective sequence” fea- 
ture, loops of repeated programs may 
be established and thousands of opera- 
tions carricd out where only a few 
commands are written. 
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IBM’s big computers include the 701 electronic data processing machine shown here, designed especially for engineering use. 
storage is by way of magnetic tape and drums, and electrostatic tubes. 


14. How does one translate a problem 
to a suitable machine program? 

Such a translation requires a se- 
quence of steps that varies slightly 
from problem to problem, but gener- 
ally goes like this: (1) Decide on the 
most suitable equations to use for this 
particular problem and the ranges of 
the parameters to evaluate. Remember 
that no solution can be better than 
the assumptions in the equations and 
the approximations in the numerical 
parameters. (2) Translate the cqua- 
tions into a form that is suitable for 
calculating using only addition, sub- 
traction, multiplication, division, spe- 
cial functions, logical 
and so on. 

In many problems no modification 
will be necessary, but for others the 
mathematical will to be 
changed. For example, in a digital ma- 
chine all integrations must be changed 
to some form of summation. 

With the equations broken down to 
a sequence of simple steps and with a 
knowledge of the specific instruction 
rules for your computing machine, (3) 
translate these steps into a series of 
ordered commands. (4) Inspect the 
range of parameters to see what the 
largest and smallest numbers will be 
that will occur in the course of the 


instructions, 


basis have 


calculation. Make provision that these 
numbers will not be lost due to 
cither overflow (number too large for 
machine capacity) or because the 
numbers become too small to be 
treated as significant. In the same step 
the digital error occurring in the final 
results should be estimated and this 
should be discussed with the originator 
of the problem. 

Now (5) the program is punched on 
cards or on perforated tape. (6) A 
trial run using a single hand-calculated 


How About Personnel? 


15. Must all work be handled by mathe- 
maticians and electronics experts? 
Commercially manufactured equip- 
ment needs no electronics experts on 
the operating staff. The manufacturers 
supply maintenance personnel who 
will keep the equipment in good run- 


ning order, either on a contract basis, 
or as a feature of the rental agreement. 
Che actual operation of the machines 
requires only a modest amount of 


skill. Since this involves primarily 
loading tapes or cards into the ma- 
chines, operating various controls, and 
removing the results, training can be 
iccomplished in a short time. Perhaps 
the most important qualification for 
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result is passed through the computing 
machine. The results of this trial run 
ire compared with the correct results. 
If agreement is reached, the program is 
carried out. If disagreement results, a 
trouble-shooting procedure must be 
used to locate the exact source of er- 
ror in the program. (7) After the 
computation is completed it should 
be checked to see that the results are 
mathematically equivalent to the de- 
sired solution before returning them 
to the originator. 


an operator is the ability to recogniz 
various machine signals of faulty oper 
ation or incorrect results. 

The greatest personnel need will be 
for people who are qualified in pro 
gramming. This is the process of 
translating the problems of a technical 
staff to a series of sequenced addition 
subtraction, multiplication, division, 
ind logical steps on the computing 
machine, While it is necessary that 
the senior programmers have a good 
mathematical background, it is not 
necessary to professional 
mathematicians for — this 
Nevertheless, the number of profes 
sional mathematicians now emploved 


employ 
purpose. 
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Intermediate computer by Remington Rand is card-programmed Type 409. 


by process industries has increased 
sharply. 

A good programmer should under- 
stand the physical significance of the 
problem. His is a translator’s job, for 
he must know two languages. One is 
mathematics and computational meth- 
ods, the other, the technical back- 
ground of his employer’s business. It 
is not significant which language is 
learned first, but facility comes faster 
if he understands the technical prob- 
lems and then becomes interested in 
computing. 

Using some of the simplified pro- 
gramming methods available, it is 
possible to have the engineers program 
their own problems directly. This has 
worked out well in a number of loca- 
tions. Such self-service computing 
requires that the engineer formulate 
his problem mathematically and have 
a good understanding of the simplified 
coding method. Engineers with no 
machine experience have successfully 
coded problems after only two or 
three hours study of the method. 


16. Should we train our own or hire 
experienced men? 


Hiring experienced men will be 
difficult since there are very few avail- 
able, and only a handful of schools 
offer this training. Furthermore, it is 
relatively simple to train your own 
people for this type of work. Specific 
training in programming a given ma- 
chine is usually made available by the 
manufacturer of the machine. There 
are regular “schools” run at periodic 
intervals by the various computer 
manufacturers. Furthermore, — the 
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manuals on the technique of program 
ming supplied by most manufacturers 
are exceptionally clear, and it is not 
too difficult to learn programming 
from these manuals. Several of our 
universities are now giving courses in 
programming as shown in Table IV. 


17. How large a staff to keep a 
machine busy? 


Assuming one-shift operation, one 
operator and one person who either 
punches cards or prepares tapes will 
be required. The number of men who 
prepare programs will vary with the 
ability of the machine and the com- 
plexity of the programs. In many 
cases one man can do the job satis- 
factorily; in others, two or three will 
be required. You can probably count 
on a minimum of four persons work- 
ing full time in a computing installa- 
tion. For a_ two- or three-shift 
operation, more operators and tape 
or card punchers will be needed but 
probably not additional programmers. 
Two-shift and three-shift operation is 
most desirable where long repetitive 
problems are to be calculated which 
require little help from the program- 


Toble 1V—Partial List of Educational 
Institutions Offering Training in Com- 
puter Programming and Techniques 


Brown University, Providence, R. |. 

California Institute of Technology, Pasa- 
dena, Calif. 

Columbia University, New York, N. Y. 

Cornell University, Ithaca, N. Y. 

Georgia Institute of Technology, 
lanta, Ga. 

Massachusetts 
Cambridge, Mass 

New York University, New York, N. Y 

Ohio State University, Columbus, Ohio 

Pennsylvania State College, State Col- 
lege, Pa. 

Purdue University, Lafayette, Ind. 

San Jose State College, San Jose, Calif 

Stanford University, Stanford, Calif. 

Trinity College, Hartford, Conn 

University of California, Berkeley, Calif. 

University of California at Los Angeles, 
Los Angeles, Calif 

University of Florida, Gainesville, Fla. 

University of Illinois, Urbana, Ill. 

University of Michigan, Ann Arbor, Mich. 

University of Pennsylvania, Philadelphia, 
Pa, 

University of Wisconsin, Madison, Wis 

Washington State College, 
Wash. 

Wayne University, Detroit, Mich. 


At- 


Institute of Technology, 


Pullman, 


ming personnel. Experience _ has 
shown that shift operation of program- 
mers is not too efficient. 


18. Can the computer companies 
provide training? 

Very definitely. In addition to the 
regular training courses mentioned 
previously, the companies will gen- 
erally be glad to give special instruc- 
tions to your personnel at the time 
of installation of your machine. Many 
companies provide technical advisory 
service. The technical men who do 
this work travel freely and will be 
glad to spend time with you setting 
up your installation. After a while you 
will be able to stand on your own 
feet nicely. 


What Can Computers Do? 


19. Do we need “colossal” problems to 
use a computing machine? 

Definitely not. While it is satisfy- 
ing to have machines work on prob- 
lems of staggering complexity, most 
work is done on comparatively modest 
problems. Examples of such simple 
problems are (1) the calculation of 
useful tables such as the weight ca- 


pacity of cylindrical tanks of various 
radii and lengths when filled with 
fluids of various densities, (2) sta- 
tistical calculations yielding the mean 
and standard deviation of large num- 
ber of production and research data, 
(3) least squares fitting, (4) solution 
of simple algebraic and transcendental 
equations, (5) solution of small sets 
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of simultaneous equations, (6) in- 
tegrations, and (7) simple problems 
involving functions and interpolations. 
On the other hand, one may set up to 
solve only a single problem. The 
finding of the roots of a 10th degree 
polynomial or the solution of 30 
simultaneous equations are examples 
of single problems that might be pro- 
grammed. The time spent in program- 
ming and coding must be considered 
along with the solution time and the 
number of problems of the type that 
are foreseen. 


20. What sorts of chemical engineering 
problems have been solved? 


An extensive review by Rose, Heiny, 
Johnson and Schilk (see Ref. 1) 
showed that problems from almost 
every branch of chemical engineering 
have been adapted to computing ma- 
chines. Two symposiums on this sub- 
ject have already been held: one at the 
1951 Boston meeting of the American 
Chemical Society, and another at the 
December 1953 meeting of the 
American Institute of Chemical En- 
gineers in St. Louis. Problems in heat 
transfer, adsorption, distillation, re- 
actor design, process control, thermo- 
dynamics, vapor-liquid equilibrium, 
diffusion, engineering statistics, and 
ion exchange performance are but a 
few that come readily to mind. 


21. Are there problems we can solve 
only with computers? 

In the strict sense, the answer to 
this question is no. Since computing 
machines can only add, subtract, mul- 
tiply, divide, and make logical deci- 
sions, all of these operations may be 
performed by men using desk com- 
puters and proper instructions. 

However, practically speaking, we 
do use computing machines for tasks 
that would probably never be given to 
human operators. These problems fall 
into several categories. The first of 
these are problems whose solution 
turns out to be too time consuming 
to run through. These operations are, 
for example, the solution of high-ofder 
simultaneous equations, and especially 
the solution of partial differential 
equations. 

A second type of problem that 
would not normally be done by hand 
is that of repetitive calculation with 
extensive variation of parameters. For 
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example, one might calculate the per- 
formance of a distillation column 
consisting of 35 plates in which the 
operating parameters vary in each cal- 
culation. By selecting a dozen different 
sets of conditions, one might deter- 
mine the optimum method of 
operating such a column. This re- 
quires repetitive plate-by-plate calcula- 
tions for each reflux ratio. 

Another type of question not 
normally handled is that employing 
simulation of a process with a mathe- 
matical model. This would be an 
exceedingly tedious type of calculation 
involving many thousands and thou- 
sands of steps in hand calculation. 
Furthermore, if probability factors are 
used, as in the Monte Carlo method, 
this will necessitate consulting either 
a table of random numbers or perhaps 
a roulette wheel between each step 
and the calculation. It is in this type 
of work that computing machines 
excel. 


22. Are there problems too difficult 
for present-day machines? 

Two classes of these problems can 
be visualized. First there are problems 
that appear impossible to break down 
into a sequence of logical and arith- 
matical operations. The second type 
are problems that can be programmed 
in this manner, but with requirements 
for storage and computing time that 
are too high. Examples of the first 
































COMPUTERS 


type include certain sorts of nonlinear 
differential equations and some sets of 
simultaneous nonlinear algebraic and 
transcendental equations. The second 
class includes the solution of large 
sets of linear simultaneous equations 

for example, a thousand—and the 
solution of three-dimensional, time- 
dependent partial differential equa- 
tions over a large and irregular volume. 


23. What can computers do besides 
calculate? 

I'his is an interesting field and one 
that is being actively explored. In 
addition to solving numerical equa- 
tions, the machine can (1) simulate 
processes, (2) follow and—to a cer- 
tain extent—control processes, (3) 
reduce large masses of data, (4) work 
out problems in logic, (5) search for 
and retrieve information “buried” in 
large masses of material, (6) solve 
problems in the theory of games, (7) 
handle empirical data, carry out Monte 
Carlo calculations, and many other 
unconventional applications. 


24. How can computers simulate 
processes? 


lor some time, analog computing 
machines have been used to simulate 
physical processes. The various cle- 
ments may be connected in such a 
way that their behavior represents the 
behavior of the physical system under 
study. Then instead of obtaining 


Magnetic drum memory is a feature of IBM’s intermediate machine, Type 650. 









One remarkable example of special-purpose computers is Rem-Rand’s machine built for 
CAA to handle airway trafic information, control flights, supply weather data. 


numerical solutions to specified prob 
lems, one merely operates the simu 
lated system in each of the 
under study and observes the simu 
lated behavior. 

The use of digital computers for 


The 


modes 


simulation is less well known. 


type of simulation that is performed 
on a digital computer is that of actu- 


ally carrying out each incremental step 
and process for each instant of time 
and each instant of space involved. 
This may be adapted to heat transfer 
problems, mass flow problems, and 
combinations of these. As an example, 
in some work with ion exchange 
column performance, the computing 
machines “carry out’’ the exchange in 
each incremental section of the 
column at each instant of time. The 
operation in a sense can be considered 
“bookkeeping,” and the complete 
function time-space relationship cal- 
culated. From these, the performance 
could be reconstructed for the column 
as a whole. 


25. How can computers follow and 
control processes? 


This is one of the newer and more 
exciting developments in the com 
puting machine field. Before answer 
ing this as it applies to digital 
computers, we should review the per- 
formance of a typical instrument that 
follows and controls processes. Take 
for example, a thermocouple con 
nected to an electronic potenti- 
ometer-type recorder equipped with a 
controller which feeds back and regu 
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lates the temperature of a process. If 
will the 
troller you will see that it receives a 
signal from the temperature of the 
process and adjusts the heat control 
valve. In doing this, it observes the 
rate and duration of deviation, cal 
culates the required correction and 
performs the proper valve adjustment. 
Note that central to this system is an 
“analog computer” in the recorder 
that consists of a network of resist 
ances to “calculate” the measured 
temperature, and a pneumatic con- 
troller to “compute” the necessary 
corrections. 

This type of system works very well 
where the function to be displayed 
and controlled is a simple one. How- 
ever, as modern process development 
leads to a greater compexity, a point 
is reached where no combination of 
simple elements will be able to com- 
pute the function to be recorded, dis 
played, and controlled. An example 
might be the control of a process 
monitored by a continuous mass spec- 
trometer. A set of simultaneous equa- 
tions must be solved after each set 
of instrument readings. This is where 
digital computers come in, as in Fig, 2. 

The difficulties in such a method 
become apparent at: once. Firstly, 
the information to the computer must 
be supplied in a discrete digital form, 
whereas the output of the thermo- 
couple continuously 
varying voltage. Secondly, the output 
of the computer is in digital form and 
we would like to display this in con- 


vou analyze recorder-con 


appears as a 


make 
movements. 


tinuous graphical form and 
continuous corrective 
Thirdly, the cost of installing a digital 
computer for every thermocouple re 
corder in, for example, a large petrol- 
cum refinery, would be fantastically 
high. 

However, these problems are not 
Very here are a large 
number of devices on the market for 
converting from continuous to di- 
gital, or the l'urthermore, 
installation of a large number of com 
puters in locations in a 
plant is unnecessary because of the 
high speed of the computing ma- 
chines. One suitable computing ma- 
chine centrally located can do all the 
computation required by a large plant 
employing hundreds of recorders and 
controllers. ‘The results can be tele- 
metered back to the actual control 
site. For digital control of processes, 
there is less information available. 
Note that valve controls, for ex- 
ample, work on a two-valued logic. 
That is, they are either open the cor- 
rect amount or not and if not they 
should be either closed or opened. 
These particular choices may be gov- 
erned by purely digital information 
in the form of yes-no answers in the 
output of a computing machine. But, 
so far as I know, there is not yet any 
commercial equipment on the market 
for such control purposes. 


serious Ones. 


reverse, 


numerous 


26. What is data reduction? 

The log book of a pilot plant, a 
well-kept detailed laboratory notebook, 
a recorder chart showing a week’s run 
of a reactor and indicating the tem- 
perature at numerous points, all pre- 
sent staggering problems if we seek 
to arrive at a few simple truths from 
such masses of data. The problem is 
one of data reduction, meaning appli- 
cation of statistics, curve fitting, re- 
calculation under different coordinates, 
etc., to arrive at a simple curve, equa- 
tion, or perhaps simply a yes-or-no 
answer. This is the exact opposite 
of the method of setting up a model 
by assuming a set of equations hold 
and then solving them. In data re- 
duction we make large numbers of 
observations and try to find simple 
generalizations about them. Needless 
this type of calculation is 
admirably suited for automatic com- 
puting machines. 


to sav, 
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27. What is meant by logical problems? 
A form of symbolic logic called 
Boolean algebra has been known for 
nearly a hundred vears. ‘This logic, 
which reduces statements to simple 
combinations of algebraic letters and 
symbols, has been extremely useful 
in the development of computing 
machine circuits and telephone cir- 
cuits. Whenever we deal with a prob 
lem in which a large number of alter 
natives is present, each contingent 
upon the selection of a previous al 
ternative, symbolic logic can help 
unravel the effect of 
choice at the beginning. In dealing 
with a complex clectrical or piping 
problem in conjunction with a large 
chemical processing unit there are 
times when such methods will help. 
Various techniques have been de- 
veloped in which one feeds into the 
computing machine all of the logical 
statements describing the entire sys- 
tem, then asks if so and so is true (or 
on), what will be the final effect at 
point P—true (on) or false (off)? 


end a single 


28. How can computers retrieve 
buried information? 


Your librarian, your patent group, 
or your organic chemists—for example 
—continually face problems that in- 
volve searching large masses of infor- 
mation. The present rapid rate at 
which information is being accumu- 
lated is causing concern and much 
attention is being given to methods 
of automatic retrieval of information. 
Among the methods considered is the 
use of digital computing machines. 
In this method, one stores on punched 
cards, magnetic tape, or a magnetic 
drum the coded information. This 
might be, for example, patents ar- 
ranged by number, inventor, classifica- 
tion, and content. Assuming all the 
information wanted is stored, if one 
asks the machine for the number of 
a patent issued to a certain individual 
on a specified subject but before 1945, 
the machine will promptly locate and 
print the number of all such patents. 
This is a subject that is being actively 
pursued and we can expect to see in 
teresting progress in a few vears. 

29. How can computers help by 


“playing games’’? 


This is rather a big question. Boiled 
down, modern game theory describes 
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Fig. 2~Someday computers will control processes. Most probably a single computer will 
be used to tie together numerous instruments and their controllers, 


games or, more generally, competi 
tive situations in strategic 
decisions can play a large part in the 
final outcome. J. Von Neumann has 
shown how to formalize a competi 
tive situation between two “players” 
in the form of a payoff matrix. These 
payoff matrices are usually matrices of 
inequalities—rather than the familiar 
equality matrices—with the inequalities 
implving that each player is subject 
to opposion or restriction. 

This is the key to the use in chemi 
cal engineering problems. Whenever 
a system describes the operations of an 
interrelated group of processes under 
restriction (throughput capacity, raw 
materials shortage, government re 
strictions) then game theory or a 
modified version of it can assist. What 
we seck to do is to place a value 
(dollars, yield, or other desirable 
quantity) on the overall process and 
to maximize this process in the face 
of restrictions by the judicious choice 
(strategic decision) of operating con 
ditions. While this problem is by 
no means completely solved using 
computing machines, there are a num 
ber of techniques available which will 
assist greatly toward maximizing the 
value of a restricted system. The diff- 
culty of gathering the required data 
will often be nearly insurmountable. 


which 


30. How can a machine handle empiri- 
cal data in practical problems? 


several methods avail 
able for using empirical functions in 
One 


There are 


computing problems. may us¢ 


CHEMICAL ENGINEERING—October 1954 


tables of these functions stored in the 
computing machine, or the function 
to an empirical equation. For ex 
ample, in dealing with distillation ot 
flash equilibrium problems, the K 
values at each pressure and tempera 
ture for each of the components may 
be stored on magnetic tape or drum 
or on punched cards, The second ap 
proach to this, reduction to empiri- 
cal equations, would substitute for the 
tables empirical equations such as 
those of Antoine or Benedict. ‘To re 
fine the process, the computing ma- 
chine itself can be used to reduce the 
tables to the most accurate and 
simplest empirical equation. If an 
empirical equation is not practical, 
sometimes a series can be found whose 
expansion will supply the desired 
empirical function. ‘These techniques 
hold for the well known mathemati- 
cal functions such as the trigonomet- 
ric, exponential, hyperbolic and Bessel 
functions, powers, roots, and so on 


REFERENCES 


Rose, A., Heiny, R. L., Johnson, R. C., 
and Schilk, J. A., Ind. Eng. Chem., 46, 
916 (1954). (A literature review.) 

Beach, A. F., and Hankam, E. V., 
“Bibliography on the Use of IBM Ma- 
chines in Science, Statistics and Educa 
tion,” International Business Machines 
Corp., New York, 1954 (A bibliography.) 

Proceeding of the Institute of Radio 
Engineers, October 1953. (A collection of 
41 articles of current developments. ) 

Berkeley, E. C., “Giant Brains,” John 
Wiley & Sons, New York, 1949 (A popular 
account.) 

Industrial &@ Engineering Chemistry, 
Nov. 1951, pp. 2241-2486. (Ten papers on 
applications of computers to chemical en- 
gineering problems.) 

Chemical Engineering, 
117-130 (A report.) 


Dec 1950, pp 


Case studies (next page) show how engi- 
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COMPUTERS ... 


Here Are a Few Typical Applications of Computers in Chemical Engineering 


Case Study I—Process Stream 


Problem—In_ evaluating perform- 
ance and controlling the composition 
of process streams in experimental or 
production units, frequent analyses 
must be performed. Separation meth- 
ods, such as distillation and extraction, 
are often bypassed and the unsepa- 
rated mixture analyzed directly by in- 
frared or mass spectrometry. The in- 
tensity pattern as obtained from the 
instrument must be subjected to 
mathematical analysis in order to ob- 
tain the results. A set of simultaneous 
equations, one for each component 
analyzed, must be solved. Above six 
components, ordinary desk calculator 
methods become prohibitively slow. 
Analog computers have been in com- 
mon use since World War II, but they 
are quite time consuming for 10 to 12 
equations and are not equipped to 
handle more than 12 directly. Since 
process streams with as high as 24 
components are encountered in some 
operations, the solution of these equa- 
tions may become a bottleneck in fol- 


Analysis 
lowing and controlling process streams. 


Solution—The use of automatic 
computing machines is gradually be- 
coming the standard method for these 
calculations. A number of articles have 
described the procedures for this appli- 
cation. Thus far, most of the work 
has been done on punched card equip- 
ment, but direct feed to magnetic 
drum machines is in the offing. While 
both of the automatic procedures used 
may be done with a desk calculator, 
machine methods offer the advantages 
of extreme speed, automatic checking, 
and saving of personnel. 

The preferred method uses the in- 
verse matrix, which is simply the gen- 
eral solution of the set of simultaneous 
equations involved. The calculation of 
the inverse matrix is quite time con- 
suming and contains several pitfalls 
for the inexperienced. A saving of 
about 90% of the desk calculator time 
can be made with punched-card ma- 
chine methods. Using a drum com- 


Case Study Il—Distillation Calculations 


Problem—lIn design of separation 
systems employing distillation or vola- 
tilization, time consuming trial-and- 
error calculations must be used. Both 
flash equilibrium and_plate-by-plate 
distillation calculations are generally 
made in this manner. These calcula- 
tions are quite laborious, especially 
when thermal effects and deviations 
from ideal behavior must be taken into 
account. Consequently, the number 
of these calculations performed is al- 
ways kept to a minimum. 


Solution—A number of methods 
have been developed for automatic 
calculation of plate compositions. 
These speed the process and free the 
chemical engineer from this routine 
task. More accurate calculations can 
be made, for the machine can be pro- 
grammed to consider a number of 
deviations from perfect behavior. 


Significance—Where one or two 
trial tower calculations were made be- 
fore in an effort to locate the most 


Case Study I1l—Mathematical Model of Physical System 


Problem—Mathematical _ solutions 
of many engineering design problems 
are virtually impossible because of 
their complexity. Although the be- 
havior of many isolated portions of a 
system may be well known, the com- 
bination of these into a solvable equa- 
tion may not be practical. Examples 
of this occur in the design of reactors 
and absorption separation units. 


Solution—A mathematical model of 
the physical system under considera- 
tion may be constructed and operated 
with a computer. The programming 
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instructions contain the information 
about the separate factors (rates, 
geometry, equilibria, temperature ef- 
fects, flows, etc.) as well as the direc- 
tions concerning application of the 
separate factors. The machine then 
carries out each step in the process and 
records the results. For example, the 
performance of an ion exchange tower 
may be calculated even though the 
equilibrium relations are complex, the 
rate controlling mechanisms vary and 
the feed rate and column geometry are 
irregular. The formulation and solu- 
tion of the differential equations would 


puter, a further tenfold reduction in 
time may be possible. In practice, most 
spectrographic-computing installations 
require matrix inversion infrequently 
comparted to individual sample calcu- 
lation. The latter is performed by a 
straight sequence of multiplications 
and additions. Using punched card ma- 
chines takes 1 to 5 min. per sample. 


Significance—With mass spectrom- 
etry and infrared laboratories freed of 
the drudgery of long computations, 
more effort can be given to speeding 
routine samples. As a consequence, 
when machine methods are installed, 
the number of multicomponent sam- 
ples handled rises and consequently 
more process information becomes 
available. Newest developments call 
for combining of analysis machine and 
computer into an integrated unit. 

For this problem applicable references 
include: (1) Opler, A., Anal. Chem., 22, 
558 (1950); (2) King. W. H., Jr., and 
Priestley, W., Jr., Anal. Chem., 28, 1418 


(1951) ; and (3) Sobcov, H., Anal. Chem., 
24, 1386 (1952). 


efficient reflux, feed temperatures, 
take-off points, etc., a much larger 
number of complete calculations can 
be made and the trial results compared 
to select the optimum. Methods are 
available for handling batch and con- 
tinuous processes for both binary and 
multicomponent systems. A_ variety 
of machines has been used. 


Applicable references include: (1) Rose, 


A., and Johnson, R. C., Chem. Eng. Prog., 
49, 15 (1953); (2) Opler, A., Heitz, R. G., 
nd. Eng. Chem., 43, 2465 (1951); and 
(3) Donnell, J. W., and Turbin, K., Pe- 
troleum Refiner, 29, No. 10, (1950). 


be impractical, yet, using a mathe- 
matical model, this becomes a simple 
calculation to program. 


Significance—Many design prob- 
lems, hitherto solvable only by em- 
pirical tests followed by extrapolation, 
can now be treated by setting up and 
“operating” the corresponding mathe- 
matical model. Simulation by comput- 
ing machine, long used in aircraft de- 
sign, can now be added to chemical 
engineering techniques. 


See, for example, Opler, A., Ind. Eng. 
Chem., 45, 2621 (1953). 
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STREAK PHOTO shows how fluid flow from impeller produces fluid shear 
(turbulent areas of pattern). You can harness flow and shear, control them, 
make them work harder. Doing so results often in 100% more mixing efficiency. 


ACCURATE MIXER SCALE-UP TOP ENTERING mixers, turbine 
results from thousands of runs in and paddle types, are supplied 
pilot plant equipment such as this _in sizes from | to 500 HP, 

unit for heat transfer study. 


SIDE ENTERING mixers, for large PORTABLE mixers, electric or air 


tanks, are available in sizes from driven, are supplied in 30 models, 


1 to 25 HP, Ye to 3 HP. 





How to control fluid flow for RAPID, UNIFORM MIXING 


You can do many fluid mixing jobs, 
quickly and well, with the simple 


mixer flow pattern shownhere. You _peller speed. 


some processes, less desirable in with us. We're fully equipped to 
others) is largely the result of im- give you the right research answer 


to any fluid mixing problem—quick- 


can use it to: 


Together, flow and shear can 
work for you—or against you. When 


ly, and without cost to you. 
The right equipment answer, too. 


suspend solids in a liquid ' : sy Con 
. they work for you, you get maxi- LIGHTNIN Mixers are supplied in 
move heat into or out of a vessel 


mum process result—with mini- 


the exact power-speed-torque com- 


blend several liquids to smooth = aym power input. 


uniformity 


get tremendous contact area in a 
gas-liquid or liquid-liquid system. 
Fluid flow is controlled mainly by 
varying the diameter of the impeller. 
Fluid shear (a useful condition in 
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and pilot plant time by checking us in confidence today. 
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Chemical Engineering Fundamentals 


Kinetics of Homogeneous Reactions—IIl 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Cerp., Brandenburg, Ky. 


Last month we detailed the numerical analysis of a 
complex reaction (Chem. Eng., Sept. 1954, p. 210). 

In this, our final installment on the kinetics of 
homogeneous reactions, we'll consider the calculation 
of reactor size—both for batch reactions and flow re- 
actions—and conclude with some critical discussion of 
the latest theories of homogeneous reactions. 


Caleulation of Reactor Size 


The most common use that the chemical enginect 
has for kinetics is the calculation of reactor size. For 
homogeneous reactions, this calculation can be divided 
into two classes—-batch reactors and flow reactors. 

In the batch (constant volume) reactor, typical 
kinetic equations involving concentration terms can be 
used without alteration. This is true because the 
change of concentration of a given substance is caused 
only by its formation or decomposition and not by a 
change of volume of the system as a whole. 

In this calculation we usually want to calculate the 
length of time per batch, or the amount of initial 
charge, or the size of reactor needed if the production 
rate is specified for a given degree of conversion. 


Flow Reactions 


Many industrial processes conduct reactions in a flow 
system. Reactants are fed continuously into the reactor 
and the reaction takes place as the mixture proceeds 
along the reactor. In this case the pressure upon the 
reacting system is considered constant but the volume 
occupied by a unit mass of the reacting system usually 
varies. Reactions taking place in flow reactors are 
treated as constant pressure reactions. 

The concentration changes of reactants in flow sys- 
tems are due both to the reaction and to changes in 
total volume occupied by the reacting system. For this 
reason reactions in flow systems are treated using equa 
tions that involve partial pressures rather than concentra- 
tions of the ingredients. 

The rate equation for the reaction between two 
gases, A and B, for a second order bimolecular reaction 
would be: 
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r= kpPaPs 
Therefore, it is important to be able to calculate the 
rate constant k, if the value of the rate constant derived 
from concentration terms (k.) is given. 

For the case of ideal gases, this relationship may be 
readily calculated. Consider the ideal gas reaction 

i—-B 
We can write the rate equation in terms of concentra- 
tions 

T= kCa 
or in terms of partial pressures 

f= kpPa 
‘rom the definition of concentration 

C4 = na/V 
that is, moles of A divided by the volume of the system. 
From the ideal gas law 
paV = naRT 
na/V ce pa/RT 
Therefore, 
r=kCs4= kepa/RT = kypa 
and 
ky = k./RT 
for a first order reaction. It can be shown in a similar 
manner that 
ky = ke/(RT)" 

where n is the order of reaction. 

In calculations involving flow reactors there are two 
cases in which the rate equations based on concentra- 
tions may be used: 

¢ Reactions in liquid systems. 
¢ Gaseous reactions where there is no change in 
the number of moles. 

In the latter case, since the number of moles is con- 
stant, the volume occupied by a unit mass of the system 
does not change as conversion proceeds. Since this is 
the condition of a constant volume reactor, the equa- 
tions of constant volume reactors (those using con- 
centrations) may be used. 

The average specific gravity of the mixture, in the 
case of homogencous liquid systems, does not change 
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filters are available so we suggest prompt 
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Dimensions and Units for Rate Constants 


Order of Dimensions of 


Reaction k. 
1 1/time 


ne Gs x Jength* liter 
time mass 


length? , liter? 
x anaccamenll — - 
mass (sec. )(gm.-mole)? 


Units of 


sec.~! 


see.-gm. mole 


Dimensions of Units of 
P 


1/time 
sec.-atm. 


time 


1, (length \’ 
time force (sec.)(atm.)? 





greatly with conversion. ‘Therefore, for all practical pur- 
poses, the unit volume per unit mass of the system is 
constant and the constant volume equations may be 
used. 


Units of the Rate Constants 


We can see that the units of C, or p, do not affect 
the value of the constants k, or k, if the reaction is first 
order. In this case the dimensions of both k, and k, are 
1 /time. 

For instance, if 


dt _ dt kc A 


Nomenclature (Consistent units) 


Term in the Arrhenius equation 
Reactants 

Activated molecule of A 

Activated complex of A 
Concentration of A, B, C, etc. 
Differential operator 

2.7183 

Activation energy 

Feed rate 

Free energy of activation 

Planck’s constant 

Heat of reaction in specified state 
Free enthalpy of activation 

Rate constant 

Rate constant, reverse reaction 
Rate constant, concentration terms 
Rate constant, pressure terms 
Boltzmann constant 
Order of a reaction 
Number of moles 
Pressure 

Rate 

Rate, forward reaction 
Universal gas constant 
Frequency factor molecules colliding 
Space velocity 

Entropy of activation 

Time 

Absolute temperature, “R . or °K . 
Reactor volume 

Weight of catalyst 

Conversion 


b 
= 


> 


_ 


H® yr VISA HEE 


H* 
7+ 


* Esp 


Additional subscripts 


A, B, C Of reactant A, B, C, etc. 
Lie Of reaction 1, 2, 3, etc. 


_ centration or pressure terms. 


k= (1/dt)(dC 4/C 4) 


k = I1/t 
In higher order reactions the units of k include con- 
Thus, if 
dC 4/dt = kC 4? 
k = (1/dt)(dC4/C 4?) 


and the dimensions of k are (1/time) multiplied by 
(1/concentration). Sec table above. 


Calculation of Flow Reactor Size 


Flow reactors mav be classified as either of these two 

types: 

¢ Reactors with complete mixing. 

¢ Longitudinal reactors. 
In the first class, the reaction mass is completely mixed. 
Therefore, the concentration at one point in the reactor 
is the same as at any other point. 

The concentration in the longitudinal reactor changes 
along the length of the reactor as the reaction proceeds. 
It is assumed in the case of the longitudinal reactor that 
no mixing takes place in the longitudinal direction, but 
that the reaction mixture is completely mixed in the 
transverse direction. 

The calculation of reactor volume for the reactor 
where complete mixing is assumed is a relatively simple 
matter. In this case the rate of reaction is constant at 
the value calculated for the final conversion. This is 
true because when complete mixing is assumed, the 
average composition within the reactor is taken as that 
of the effluent mixture. 

For the longitudinal reactor the calculation is more 
like that of the batch reactor. The rate equation must 
be integrated to the limits of the conversion specified. 
If the rate equation is relatively simple, it may be 
integrated analytically; otherwise, a graphical or nu- 
merical integration method must be used 


Space Velocity and Volume/Feed Ratio 


In flow reactor calculations “contact time” is not 
really the primary information that we want. Rather, 
the size of reactor needed for a given degree of conver 
sion or the conversion to be expected from a given re- 
actor are usually the quantities to be calculated. For 


October 1954—-CHEMICAL ENGINEERING 


212 








The joints in this copper Vacuum Pan with calandria were welded 
quickly and economically and perfectly by the automatic inert-gas 
shielded metal arc method. Philadelphia Coppersmithing Co., Phila- 
delphia, Pa., did it. You, too, can weld copper the same way. The 

an, 12’7" diameter was made for a large sugar refiner, and has a 

reast of 11/16’ deoxidized copper, quite heavy by usual standards. 
Due to the thickness, and the welds, the coppersmith and the refiner 
expect the new vessel to last for 100 years. 

It replaces one made by the same company in 1913, out of 7/16’ 
copper with brazed joints. Since it operates under a vacuum of 28”, 
the sugar people hegan to worry about possible thinning of the wall. 
A hole was drilled in the copper, and the gauge measured; it was 
found that in 40 years only 1/16” of copper had been lost. This is 
all the more remarkable because the pan had been cleaned at least 
once a week with strong acid. Copper certainly does resist corrosion! 

It is believed that this is the first, or one of the first pans of its kind 
to be welded instead of brazed. If you have questions regarding the 
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this reason it has been found convenient to define a 
new variable, space velocity (S,). 

Space velocity is defined as volume of reacting mass 
(measured at some specified temperature and pressure ) 
per unit volume of reactor per unit time. The specific 
units are usually 


(cu. ft.) /(cu. ft.)(hr.) = 1/hr. 


This is regarded as “reactor-fulls per unit time.” 
Since the dimensions of space velocity are reciprocal 
time, (1/S,) may be used in place of time in rate 


equations. Another term in common use is the ratio, 
V/F, where V is reactor volume in cu. ft. and F is the 
specified feed rate in Ib.-moles per hr. 


214 


The term V/F is proportional to contact time and 
may be used as a “time factor” in calculations involving 
flow reactors. The time factor V/F for homogeneous 
reactors is comparable with the time factor W/F used 
for catalytic reactors; where W refers to the weight of 
catalyst. 

The feed rate, F, is usually specified along with the 
conversion, x, and the unknown quantity is V. For 
longitudinal reactors: 


and for mixed type reactors, 
V/F = 2/1, 
where r, is the rate calculated for the effluent mixture. 


Effect of Temperature on Reaction Rates 


Up to this point we have discussed only the effect 
of concentration of the various constituents upon the 
rate of reaction, and we have limited our calculations 
to isothermal cases. The effect cf temperature upon 
the rate of a reaction is very significant. In almost all 
reactions the specific rate constant is a logarithmic func- 
tion of the reciprocal temperature. 

Arrhenius’ first observed the relationship when he 
plotted In k vs. 1/T and found the relation to be a 
straight line for many cases. If In k is plotted vs. 1/T, a 
straight line is obtained whose slope is —E/R and whose 
intercept is In A. 

The Arrhenius equation is: 


Ink =— (E/R)(1/T) + A 


k = se-E/RT 


The constants E and s may be obtained as the slope and 
intercept when Ink is plotted against 1/T for any reac- 
tion. 

It can be shown from statistical theory that if E is 
regarded as a given amount of energy which a molecule 
possesses, the fraction of all reactant molecules present 
possessing FE or greater amounts of energy is given by 
the expression e-*/*’, 

Therefore, we might assume that for a given reaction 
a molecule of reactant must possess an amount of 
energy at least equal to some specified quantity, EF, 
before it can react. If s represents the total number 
of molecules colliding with each other (collision fre- 
quency) and if the fraction of those with enough energy 
to react upon collision is e”’*", then the total number 
of molecules reacting would be: 

Molecules colliding (s) times fraction of total mole 
cules (e*’*") with enough energy (E) to react. Thus, 
the term s is called the frequency factor and E is called 
the activation energy. 

At first the activation energy, E, was regarded as a 
“heat” term and was compared with the heat of reac- 
tion, A H°. Eyring’ has since shown that energy of 
activation is really a free energy term and not an 
enthalpy term as had been previously supposed. 
Therefore, we can write this equation: 
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Ink = ge 4 9/ekT = 8é SHE/RT—ASY/R 


where A G', AH!, and AS*, refér to free energy, enthalpy 
and entropy of activation. 

Since for most reactions the plot of In k vs. 1/T is 
a straight line (see cut), there have been attempts to 
attach physical meaning to the constants E and s. 

However, as long as these constants must be deter- 
mined from experimental measurements of k at various 
temperatures, any theoretical interpretation of their 
meaning neither adds to nor detracts from their use- 
fulness to the chemical engineer who uses them in 
design calculations. For all practical purposes s and E 
(or A Gt, A Hi, and A S*) are merely the intercept 
and slope of a line obtained from experimental data. 


Theories of Homogeneous Reactions 


There have been several theories postulated in an 
attempt to rationalize the behavior of homogeneous 
reactions. Although it is convenient to classify reac- 
tions by order, the fact remains that a large number 
of reactions have orders which are fractional numbers; 
and very few reactions have an order which corresponds 
with the molecularity of the reaction. 

Mere classification of reactions by order falls far short 
of providing a theoretical explanation of the kinetics 
of each reaction. Some of the more important theories 
of reaction mechanisms are 

¢ Radiation hypothesis. 
e Collision theory: simple and modified. 
¢ Chain reaction theory. 
¢ Activated complex theory. 
We'll discuss each of these briefly. 


Radiation Hypothesis 


The radiation hypothesis which will be discussed first 
is the least plausible and, in fact, has been disproved. 
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According to this theory all chemical reactions were 
caused by radiation from the walls of the reaction vessel. 
It was assumed that infra-red vibration of a certain fre- 
quency coming from the walls of the reactor would 
cause a specific reaction to proceed. When the reaction 
was reversed it would radiate energy of the same fre- 
quency to the walls. Experimental evidence disproved 
the hypothesis quite readily, however. 

One of the main factors in discrediting the theory 
was a series of experiments in which reactions were 
carried out with hot gases in reactors with cold walls. 
The reaction rate was found to depend upon the tem- 
perature of the gases only and to be quite independent 
of the wall temperature. 

Although there are some reactions (photochemical) 
which depend upon radiation, the theory implying that 
radiation is important to all reactions is quite untenable 
and is only of historical interest. 

The other three theories—collision, chain reaction 
and activated complex—are contemporary theories and 
are the prevalent present-day ones. They are congruent 
with each other and are all quite plausible. 


Collision Hypothesis 


The collision hypothesis holds that for a molecule 
to react it must collide with another molecule (or 
atom). Even upon collision it will react only if it 
possesses energy in excess of a certain minimum called 
the activation energy, E. The collision hypothesis gives 
physical meaning to the terms s and E in the equation 


k = se~8/8T 


There are several cases which the collision hypothesis 
fails to explain. These deal with the effect of pressure 
upon unimolecular reactions. 

A modification of the collision hypothesis has been 
proposed to cover these discrepancies.’ This modifica- 
tion states that there may be a lag between the time 
that a molecule becomes activated (by collision) and 
the time it reacts. During this time lag the molecule 
can either react or become deactivated; and there is 
in fact, an equilibrium between activated and deacti- 
vated molecules. Thus, 


ky 
A+A @A*+A 


2 


ks 
A*— B 


The rate equation for this reaction would be 
r = dCp/dt = k,C4*/[1 + (k2Ca/ks)] 
At moderate pressure this would be 
dC p/dt = kCa 
and at extremely low pressures it would be 
dC g/dt = kC 4 


Thus, at moderate pressures the reaction would 
appear to be first order and at low pressure second 
order. Some reactions behave this way in the labora- 
tory. 
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Chain Reactions 


Another explanation of reaction mechanisms is that 
the reaction is a series of intermediate steps comprising 
a chain. Individual steps within the chain may involve 
whole molecules or disjointed parts of molecules (free 
radicals). ‘The hypothetical reaction 

H, + Br. = HBr 
might conceivably take place in four steps 


Br, = 2 br 
H, + Bre HBr + H 
Br. + H = HBr + Bi 
H + Bree HBr 


Particles such as H and Br are seen to be formed i 
one step and then to react with fresh reactants it 
another step. Such particles are called chain carriers. 

At all times the actual concentration of the chain 
carriers is small compared with that of the reactants 
and products (H,, Br, and HBr in this case). In the 
above reaction step (1) is called the chain-initiating 
step because the chain carriers are initially generated 
‘in it. Steps (2) and (3) are called cham propagating 
steps and step (4) is the chain-stopping step. 

The over-all rate equation for a chain reaction may 
be that of a simple first order reaction or it may be a 
complicated equation involving fractional powers. As 
an example of the latter, the rate equation for the HBr 
reaction was found to be (sce Ref. 3, p. 841): 


r= Qhes VK oBry (Hi) ~— 


kes VK ea Bro(Hy) + ke’ VK Bri(ABr) 
ke’ (HBr) + Kee( Bro) 


2kes’ (HBr) [ 


Because many processes proceed by chain reactions, the 
chain reaction theory is probably the most important 
one in the field of kinetics. 


Activated Complex Theory 


Eyring’ has proposed that the reactants form an 
“activated complex” which in turn breaks down to 
form the products. Thus the reaction 

AB + CDRAC + BD 


would take place by the following steps: 


A 4) 
AB +CD:3 -( | 
C—D 
A—B 
( ) *~AC + BD 
C—D 


The transition is assumed to be a gradual one whereby 
the A-B bonds and the C-D bonds are gradually 
weakened and the A-C and B-D bonds are gradually 
strengthened. 

The intermediate stage is the activated complex. 
This activated complex, according to Eyring, is at all 
times in equilibrium with the reactants. In the casc 
of a very simple reaction such as 

AB 
the steps would be: 


igzAt{—-~B 


The term A G! is the free energy change for the forma- 
tion of the complex 
ASA} 

from the reactants. Likewise, A H* and A S* are the 
enthalpy and entropy change for the same reaction. 

Eyring’s theory is referred to as the theory of abso- 
lute reaction rates because he has developed the equa- 
tion 


hn rr e7AGt/ RT 


= (kT'/h \e~SHE/RT+A8t/R 


In this expression k is the Boltzmann constant and h 
is Planck’s constant. From this equation absolute 
values of the rate constant, k, could be calculated if 
the values of A H* and A S? are known. 

Kineticists hope that these values can be calculated 
from an estimate of the structure of the activated com- 
plex using methods of statistical mechanics. If this 
could be done, reaction rates could be evaluated with- 
out the necessity of experimental measurements on the 
specific reaction in question. This would indeed be a 
great advance in the field of kinetics. 

Unfortunately, the reaction rate constants calculated 
in this manner check experimental data only very 
roughly and they can not be estimated close enough 
to be of practical application in reactor design. Until 
this method is perfected, engincers still must rely upon 
experimentally determined values of k. And for all 
practical purposes A H* and A S* are empirical con- 
stants obtained from plotting experimental data. Thus, 
the original Arrhenius form of the equation 


K = Ae 2/8? 


is just as useful as Eyring’s form for the present. 
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NEXT MONTH 


We'll begin our discussion of the kinetics of 
heterogeneous reactions. 


REPRINTS AVAILABLE 


You can now get reprints of the first three sec- 
tions of the CE Refresher series. Price 50¢ each 
Use your Reader Service postcards inside back 
cover for fastest delivery 


Reprint No. 42 
Reprint No. 45 
Reprint No. 49 


Thermodynamics 
Compression-Expansion. . 
Chemical Equilibrium 
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OIL CORPORATION uses 


ELECTRUNITE HEAT EXCHANGER TUBES 


Here are some of the many places at Deep Rock’s 
Cushing, Oklahoma refinery where you'll find 
Republic ELECTRUNITE Heat Exchanger Tubes. 


You'll find ELECTRUNITE Tubing on the job in 
many other well-known refineries. In fact, petro- 
leum processors have been using it for the past 
twenty years. 

One of the big reasons is ELECTRUNITE quality. 
And because Republic has complete control from 
ore to finished tubing, users get extra advantages 
in the form of tube service life. 
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You can have ELECTRUNITE Pressure Tubes in 
both carbon and stainless steel analyses. Carbon 
tubes are furnished fully normalized. Stainless 
Steel tubing is fully solution-annealed. And whether 
you’re planning new installations, or re-tubing, it 
will pay you to investigate both types. Write for 
Booklet CEC-54. It’s free. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


203 East 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES ° CLEVELAND 1, on 
Export Department: Chrysler Building, New York, 17 
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SALTAT302 ° F. for the production of metallic sodium 
is distributed to Downs cells by these two REDLER Conveyors at 
an Ohio sodium plant. One step in an operation that includes 
purifying, drying, storing and reclaiming, these recirculating 
REDLERS not only distribute the salt to the processing cells but 
return any excess to storage. Equipment engineered by S-A at 
this plant includes screw conveyors, bucket elevators and several 
REDLERS besides those shown here. Other S-A equipment handles 


steam coal, 


ROULA 
8h DISCHARGTE 


72 $-A CIRCULAR BIN DISCHARGERS 
feed cellulose acetate to processing operations at this Tennessee 
plant, Discharging to S-A REDLER Conveyors, the bin dischargers 
are designed to prevent arching of material and to insure steady 
flow. 57 REDLER Conveyors move material to and from storage 


and to processing without contamination. 


290) 





Conveying Any 


From Hot Salt to Sulphur. . 
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NO CONTAMINATION HERE conveyors that zip tight 
move granular resin between dryers and storage bins. Immediately after 
receiving, the teeth in these S-A Zipper belt conveyors mesh and form a 
sealed tube that moves with the load. Each unit handles 1500 Ibs. per hour. 
The simplicity of S-A Zipper units simplifies conveyor-elevator layout problems, 
since a single unit and drive can replace as many as three conventional units. 
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q CORN COBS FOR MAKING FURFURAL ride on this S-A 
belt conveyor at a Nebraska chemical plant. Used in the manufacture of nylons, 
refining of lubricating oils and for scores of other purposes, furfural requires 
the moving of huge volumes of light weight raw materials. The S-A conveying 
system in this plant utilizes belt, screw and flight conveyors, as well as 
bucket elevators and enclosed REDLER conveyor-elevators to do the complete 
handling job. 
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4 IN A MOLDED PLASTICS PLANT, a single $-A natural 
frequency conveyor serves as a feeder, sorting table and tramp iron remover. 
As it vibrates, it turns plastic parts over and over so that inspectors can spot 
and remove defectives. In a separate salvage operation, magnets hung over 
the trough remove metal components so that the plastic can be reused in 
injection molding machines. The unit is moved about the plant, since vibration 
to the floor is dampened, so that bolting to the floor is unnecessary, 


Bulk Material... 


Safely - Cleanly - Economically 


In the chemical processing industry it takes various types of con- 
veying systems to meet all needs. That is why the S-A Conveying 
Engineer is a good man to plan the job! 

He is a specialist working with an unlimited choice of bulk ma- 
terials handling equipment. Because Stephens-Adamson makes 
every kind he is unbiased, guided only by what the system will be 
called upon to do and how to get the best results at lower hand- 
ling costs per ton. He is backed by the able S-A Engineering De- 
partment—a group that has successfully solved hundreds of tough 
bulk materials handling problems for over half a century. Whether 
your goal is lower cost handling, protection of product or personnel 
or any other advantage, the S-A Engineer is the “answer man” it 
will pay you to know. Write and we’ll arrange a meeting without 
obligation to you. 


SULPHUR TO DEODORIZE GASOLINE > 
is handled by this S-A skip hoist at a Texas refinery. Both gasoline and 
kerosene are treated in these sulphur towers to convert odorous mercaptans 
to odorless disulphides in the “doctor sweetening” reaction. The 10-cubic 
foot skip hoist discharges to a hopper equipped with a swivel spout that 
feeds any of four openings. 


STEPHENS-ADAMSON MFG. CO. 


44 Ridgeway Avenue, Aurora, Ill. @ Los Angeles, Calif. @ Belleville, Ontario 


Engineering Division Standard Products Division SealMaster Division 
Specialists in the design and " complete ae > viygrastrel 
accessories including centrifugal 
manufacture of all types of bulk loaders—car pullers—bin 
materials conveying systems. level controls—etc. standard and specie! heusings. 


A complete line of industrial ball 
bearing units available in both 
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Steam-Heated Drum Melter Saves Time and Money 


Paut Vanpeven, Pilot Plant Engineer, Monsanto 
Chemical Co., St. Louis, Missouri. 


% July Contest Prize Winner 


The heating of 55-gal. drums to melt crystalline ma- 
terials or to reduce the viscosity of liquids received in 
drums is a problem frequently encountered in semi- 
works, low volume production, or formulation opera- 
tions. A highly satisfactory solution for our operations 
consists of a steam-heated portable drum melter which 
heats a single drum. 

The unit is completely portable and may be used 
wherever a supply of atmospheric steam is available. 


Condensing steam is a much more efficient heat transfer 
medium than hot air and therefore this “steam hood” 
can melt a container many times more rapidly than 
larger hot-air cabinet melters. This factor is particularly 
important in the case of heat-sensitive materials. Low 
initial cost, flexibility and the saving in operating space 
compared with a cabinet melter are among the other 
advantages of this device. 

The melter is constructed from a discarded 110-gal. 
drum from which one end has been removed. The drum 
is placed over the 55-gal. drum to be melted. Essential 
changes are a 14-in. close nipple welded on top of the 
“melter” through which the drum vent is passed, and a 





%& August Contest Prize Winner. 
“Simple Design Fits 
Coil to Outside of 
Cone-Bottom Tank.” 


A prize of $50 in cash will be awarded to 
Stanley Grossel and Herman D’Aulerio, 
project engineers with the Barrett Div. of 
Allied Chemical & Dye Corp., Philadel- 
phia, Pa. The article will appear in No- 
vember. 


$50 PRIZE FOR A GOOD IDEA-— 
Until further notice the Editors of 
Chemical Engineering will award $50 
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cash each month to the author of the 
best short article received that month 
and accepted for publication in the Plant 
Notebook. Each month’s winner will be 
announced the second following month 
and published the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year's best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other 


than a McGraw-Hill employee, may sub- 
mit as many entries for this contest as he 
wishes. Acceptable material must be pre- 
viously unpublished and mould be short, 
preferably not over 500 words, but illus- 
trated if possible. Acceptable but non- 
winning articles will be published at 
regular space rates ($10 minimum) 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chem- 
ical engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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YOU CAN CLEAN 
THIS STRAINER 


Here’s positive and 100%-continuous 
fluid cleaning. 

Cuno AUTO-KLEAN Strainer is the only 
fluid cleaner on the market that works 
uninterruptedly. It’s continuously- 
cleanable without stopping flow and 
without dismantling. An occasional turn 
of a handle—while in operation—combs 
out dirt accumulations. This can also 
be done automatically. 

Thus—no loss of production, no 
chance of contaminating the product 
from exposure during element cleaning 
or replacement. 

There’s nothing to wear out and need 
replacement. All-metal Cuno AUTO- 
KLEAN Strainer will last as long as the 
equipment on which it is installed. 

Models available for straining from 
.0035 to .062 in., a wide range of fluids, 
viscosities up to and above 300,000SSU. 
Sizes to handle from a few to more than 
4000 gpm. Send coupon for specific in- 
formation about your fluid-straining 
problems. 
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NON-STOP CLEANING Turning metal discs past cleaner blades (peri- 
odically by hand or continually by motor or other automatic means) 
“combs out” all solids—even when imbedded in strainer element— 
without interrupting flow. 


COMPLETE LINE 
Hluid Conditioning 
Removes More Sizes of Solids 


from More Types of Fluids 


MICRONIC (Micro-Klean) + DISC-TYPE (Auto-Kiean) 
WIRE- WOUND (Fio-Klean) 


CUNO AUTO-KLEAN Strainer is 
guaranteed to remove all par- 
ticles larger than specified. 


Find Out How AUTO-KLEAN Can Cut Your Fluid-Cleaning Costs . . . Mail This Coupon 


0 Acids 

0 Air 

0 Alkali 

0 Boiler Feed 

0 Casein 

(0 Cleaning Solytions 
00 Coatings 

C0 Compressed Air 
0 Coolonts 

C) Cutting Oils 

(C0 Dip Tonk Systems 
CO) Enamel 

(C0 Engine Fuel 

() Engine Lubricating Oil 


OTHERS 


0) Fuel Oi! 
0) Fuel Tor 


© Grinder Coolant 

0) Hydraulic Oils 

( Japon 

C) Lecquer 

(J Lubricating Oil 

() Machine Too! Cutting Oil 
(0 Machine Tool Hydraulic Oil 
O Nitrocellulose Solutions 

0 Oits 


O Point 

0) Pyroxylin 

1 Quenching Oil 

OC Resins 

CO) Rus? Proofing Compounds 
OD Sizing 

0 Solvents 

C) Sproy Systems 

0 Tar 

C) Test Stand Lubricating Oil 
0 Varnish 

0) Washing Compounds 








Cuno Engineering Corporation 
108 South Vine Street, Meriden, Conn. 


Please send me a free copy of your AUTO-KLEAN 
bulletin. | am especially interested in the services checked. 


Company 


Address 


PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 
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PLANT NOTEBOOK ... 

connection from the side bung of the melter to a 
steam supply via a 2x3-in. bushing and 3-in. nipple with 
union for connecting to a j-in. steam hose. 

Refinements which aid the operation of the melter 
include a chain welded to-its top to facilitate lifting 
it over the drum; and a soft rubber sealing gasket around 
the bottom to minimize the steam vented to the air. A 
No. 9 rubber stopper may be fitted over the drum vént 
to provide a seal between it and the 14-in. nipple on top 
of the melter and eliminate possible contamination of 
the drum by moisture. If the drum to be melted is 
placed on bricks to permit heating on bottom as well as 
sides and top, greater efficiency results. 

In operation, the drum to be melted is placed on end 
on three bricks and a 4 x 8-in. nipple inserted in the 
end bung to serve as a vent. The melter is then lowered 
over the drum so the vent protrudes through its top 
opening, and the rubber stopper is inserted to seal the 
opening. The steam hose is connected to the side open 
ing of the melter and atmospheric steam is applied to 
the melter. The condensate, plus a small amount of 
steam, leaks out around the bottom of the melter as the 
operation progresses. 

A period of 2-3 hr. is required to melt a 55-gal. drum 
of material having a crystallizing point of 150-160 F. 
Total cost of the installation is only a few dollars if 
salvaged materials are used. 
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How to Get an Agitator 
Drive—in a Hurry 


Paut N. Cueremisinorr, Technical Director, Joseph 
Turner & Co., Ridgefield, N. J. 


In a pinch, or if you can’t wait for delivery of a 
tailor-made agitator drive, you can make one at little 
cost from a junked rear-end of a Lincoln, Mercury ot 
Ford car, or Ford truck. Such rear-ends can be had at 
almost any junk yard for $14-15. Howevez, only rear 
ends from the cars mentioned—no matter how old—are 
suitable, since these are the only ones manufactured 
with a split rear-end housing. 

Any such rear-end can be taken apart by unbolting the 
housing flange which divides the case enclosing the ring 
gear, differential and drive shaft pinion. Use the sid« 
of the housing which contains the automobile drive 
shaft, attaching your motor-driven pulley to this shaft. 
Your shop can readily adapt the differential gearing so 
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that the ring gear will drive the pinion and agitator shaft 
through the car axle by means of a flange connection. 
Both drive shaft and axle can be cut to any convenient 
length, limited of course by their own dimensions. 

If you wish you may leave the drive-shaft torque tube 
(4-5 in. diameter) to enclose the drive shaft (about 14 
in. diameter) for complete protection and lubrication. 
The housing may then be filled with grease and covered 
with a steel plate to insure adequate lubrication and 
protection. With this arrangement the gear ratio is set, 
but the agitator speed can be controlled or varied by the 
choice of motor speed or drive pulley ratio. 

(Editor’s Note—To use a rear-end for large-ratio 
speed reduction, see the methods described in the Plant 
Notebook for April and August 1951, where advantage 
is taken of the speed-reducing potentialities of the differ- 
ential gear. ) 
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20 - 
Charts Give Flow Rates Over 
Weirs of Various Shapes 


Jack Lowenstein, Chemical Corps Engineering 
Agency, Army Chemical Center, Md. 


These three nomographs solve the most commonly 
used weir formulas for triangular, rectangular and cir- 
cular weirs, Actually, the last of them is two  super- 
imposed ¢harts to take care of both outward and inward 
flow over circular weirs. 

The first chart, for sharp-edged V-notch or triangular 
weirs, solves the equation: 


W = 156(tan @/2)% 247 (i 
where h is the head above the weir vertex in inches, and 
the other factors are as given in the table. Theoretically, 
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SARCO 


Thermodynamic 
STEAM TRAP 






this new trap 
virtually eliminates maintenance 








SOLID STAINLESS STEEL DISC 
ACTS AS VALVE HEAD 


HERE’S HOW IT WORKS! 





























Air and/or condensate raise valve seat disc 
A, discharge thru E, When steam follows, 
greater velocity causes it to strike body at 
H thus building up pressure in chamber F. 
This causes disc to seat, closing tube B. As 

ressure in F decreases by condensation, 
sora in tube B raises disc and cycle is 
repeated. 

The Sarco Thermodynamic Trap has 
proved successful on steam mains and’ sep- 
arators; headers and soot blower pipes; 
engine and turbine stop valves, separators 
and casing drains; alternate heating and 
cooling applications. 

2098-B 


ACTUAL SIZE 





A solid stainless steel disc— practically 
indestructible —is the only moving part! 


ost striking feature of the Sarco 

Thermodynamic Trap is its 
simple maintenance-free design. 
There’s only one moving part —a 
solid stainless steel disc that practi- 
cally lasts forever. There are no 
other moving parts to wear out or 
cause trouble. 


Condensate, air and steam act 
directly on the disc valve which 
opens to discharge condensate and 
air — snaps shut to contain steam. 
There are no mechanical devices 
required to operate valve (see dia- 
gram at left). That means practi- 
cally endless trouble-free operation. 










Other advantages: small size, 
easy installation, not affected by 
shock or vibration, immunity to 
corrosive elements with all wearing 
parts stainless steel, same valve head 
and seat for all pressures to 600 psi 
and temperatures to 950° F. 


Check these advantages to your 
own satisfaction at absolutely no 
cost. We'll send you a trap for trial. 
All you do is fill out the coupon 
and mail it in. 


SARCO COMPANY, Inc. 


Empire State Building, New York 1, N.¥. 


1 Saree Company, Inc., Empire State Bidg., New York 1, N.Y. 





Gentlemen: Please send me a Sarco Thermodynamic Trap 


for a 60-day trial, requirements as checked. 


Size: 42”.. 


MAIL COUPON 
TODAY FOR 


. %”... 1”... Operating Pressure:........ psi 
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this formula holds only for water. To correct it for 
other liquids multiply the results by (z/s)°* where z is 
the viscosity relative to water at 68 F., and s is specific 
gravity relative to water. The correction is usually so 
small as to be negligible. 

The second chart solves the Francis formula for 


NOMENCLATURE 


h Head of crest above vertex, inches. 

H Head of crest, rectangular and circular weirs, feet. 

L Width of rectangular weir, or wetted perimeter, feet. 
s Specific gravity relative to water, dimensionless 

W Flow, Ib. per sec. 

W, Outward flow, circular weir, lb. per sec. (Eq. 3). 

W, Inward flow, circular weir, Ib. per sec. (Eq. 4). 

z Viscosity relative to water at 68 F., dimensionless. 
@ Angle of V-notch weir, deg. 
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sharp-edged rectangular weirs which, expressed in terms 
similar to Eq. (1), is: 
W = 207.8(L — 0.2H)HV* (2) 
Here H is the head in feet, rather than inches, above 
the weir crest, Note that the W-scale is evenly gradu- 
ated so that it can readily be extended if necessary. 
The last chart, with its W, and W, scales, solves two 
different equations for flow over circular weirs. For 
outward flow, as represented by outflow from horizontal 
tanks and standpipes, the formula is: 


7, = 124,.8(LH)"* (3) 
For inward flow, over circular crests in a horizontal 
plane (c.g., flow into an overflow pipe), the formula is: 
W2=187.2(LI)'4 (4) 

In the last two equations L is the length of wetted 
perimeter of the crest of the weir, while H is the height 
of head above the crest, both in feet. In using the last 
chart the appropriate scale for W, or W, is used, and 
the other one ignored. In using any of the charts it is 
only necessary to connect the dimension scales by a 
straight line and read the flow rate in Ib. of water per 
second on the W, W, or W; scale. To convert to cu. ft. 
per sec., divide by the density in Ib. per cu. ft., e.g., 
62.4 lb. in the case of water. 

It must be remembered that discharge from a tank, 
in the case of the circular weirs of the last chart, is 
affected by any agitation in the tank and that calibration 
is in therefore necessary in most cases. 


Again, the Hatchet Pilanimeter 


A. T. Wiriu1amson, Central Research Laboratories, Ca- 
nadian Industries Ltd., McMasterville, Que., Canada. 


The Plant Notebook articles on the hatchet planim- 
eter (p. 226, Apr. 1954, by J. T. Hogan, and p. 244, July 
1954, by J. W. Langhaar) have correctly emphasized the 
simplicity and utility of this device for the measurement 
of areas. However, area measurement is only one of its 
applications and readers will be interested to know that 
it can also be used for the rapid graphical solution of 
some of the differential equations that appear frequently 
in thermodynamic, electrical and hydraulics problems. 

These attributes of the planimeter were discovered 
by Albert Callender. For details of this use, refer to 
his original article (J. Sci. Inst., 23, 77, 1946). 

Equations which yield to this technique are usually 
of the exponential decay types, with the length of the 
planimeter arm adjusted to match the time constant of 
the system. There are additional subleties, however, so 
that it is necessary to consult the reference mentioned 
for an understanding and appreciation of the method. 

Editor’s Note—Edward D. Henze, Edgewood, Md., 
has pointed to an error in an equation appearing in the 
original article of this series (p. 226, Apr. 1954). Mr. 
Hogan has checked and concurs that the two figures in 
the equation are in error, the correct form being: 


Area = 0.035 [4 arcsin [(( AB + BA’ )/4L)| 
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LOOK TO MALLINCKRODT FOR YOUR CHEMICAL NEEDS IN THE COMPOUNDS OF... 


Cr Mn Fe Co Ni Cu Zn 
Ag Cd Sn 
W Au Hg Pb 


elementary 


s 


The most elementary 

consideration in any process is 
what you start with. Your best engineered process and your finest 
equipment will not produce satisfactory products unless 
the starting materials — especially chemicals — are exactly right. 
And in the end, using the right chemical often saves money 
even at slightly higher first cost. More than 200 process industries 
have come to depend upon Mallinckrodt for their chemicals 
because they know Mallinckrodt can supply chemical needs 
promptly and in quantity. Mallinckrodt’s flexible 
production facilities are geared to the precision manufacture 


of chemicals froma few tons to carload lots. 


% 


SERVING THE PROCESS INDUSTRIES SINCE 1867 


Mallinckrodt Chemical Works 


Manufacturers of chemicals for industrial, medicinal, photographic and analytical uses 


MALLINCKRODT STREET 


CHICAGO « INCININATI e 
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ENTIRELY NEWS 


| MOTOR STARTER 
NO. 5... 
EXPOSED FOR 


SAFE 


MAINTENANCE . . . 


but no “down time” 
on other operating 
equipment 


SAFE ENTRANCE TO MOTOR STARTER WITHOUT DISCONNECTING OTHER 
GRANCH CIRCUITS ... ONLY APPLETON UNILETS HAVE THIS FEATURE! 





“CB’’ Circuit Breaker 
UNILETS 


Assure easy, safe, flexible, and eco- 
nomical installation for protection of 
service entrance, feeder or lighting, ap- 
pliance, and branch circuit conductors 
up to 225 amperes. U. L. Approved in- 
dividually and in banked groups up to 
three for forms 1 and 2 without using 
dividing seal. 


‘ 
Sealing UNILETS 


Available for use as explosion-proof seal 
where needed on circuit breaker and 
motor starter Unilets. This Sealing Uni- 
let is furnished on all Combination Mo- 
tor Starters, and when properly sealed 

ermits safe entrance to a motor starter 
in single or banked combination instal- 
lations, without disconnecting other 
branch circuits. 


**LS"’ Motor Starter 
UNILETS 


For 3-phase induction motor control » 
to 100 H.P. at 600 volts maximum. Light- 
weight construction of larger sizes elim- 
inates need for heavy lift equipment 
. . « assures easy, omg ag inexpen- 
sive installation. Also made for revers- 
ing and two-speed motors. 


The greatest advance in explosion-proof design in years! 


@ You expect more from Appleton, and you get it! The proof lies in these completely new and 
different Appleton circuit breaker and motor starter Unilets. Alone or in combination, their design, 
construction, and performance give you maximum safety, unparalleled ease of wiring, installation 
and maintenance, and initial and long-term money savings not available with any other equipment! 
You'll find their exclusive features invaluable on any hazardous-location motor control or power 
lead-in installation, large or small, indoors or outdoors, where tricky wiring, corrosive and 
flammable atmospheres, dust, or weather difficulties appear insurmountable. Where absolute 

safety is required day in and day out and every minute of the day, you can place 

complete confidence in Appleton Unilets. 


(MPORTANT ADVANTAGES — 


° . 








eae % He Sold Exclusively Through Selected Wholesalers” 
APPLETON ELECTRIC COMPANY 


CHICAGO 13, ILLINOIS 





1742 WELLINGTON AVENUE 





Rely on APPLETON ... The Standard for Better Wiring 











You and You LV ful Edited by Hugh T. Sharp 


How to Solve 


Engineering Problems 


Problem-solving is a skill that 


every engineer must perfect. Here’s 


how one company teaches its engineers 


to approach a problem—and to solve it. 


L. W. Warzecha 


In the past few years the Gen- 
eral Electric Co. has done a great 
deal of work in developing an or 
ganized approach to the solution of 
the enginecring problems which 
daily face its technical staff. A basic 
approach to problem-solving has 
been developed and presented to 
both the new engincers just begin- 
ning their careers with the com- 
pany and older, experienced men. 

However, while it was developed 
primarily for enginecring situations, 
the approach is not restricted solely 
to these. It may also be applied to 
situations of a human relations, or 
ganizational, personal or business 
nature. 


Why an “Approach” to Problems? 
Why did General Electric feel it 
necessary to develop and teach a 
problem approach technique? ‘The 
answer is simple. In college the 
embryonic engineer learns a vast 
array of factual information—count- 
less details of the techniques and 
knowledge of many fields. He learns 
to apply this material to the solu 





Lap Warzecna is the supervisor 
of the Advanced Technical Course 
of the General Electric Co. at Sche- 
nectady, N. Y. 


tion of relatively simple problems 
in the particular area of knowledge 
being studied at the time. 

For example, in a typical chemi 
cal engineering thermodynamics 
course in college the enginect 
would study the effect of various 
parameters on the efficiency of 
thermodynamic compressions and 
expansions. ‘Then he’d work the 
serics of exercises at the end of the 
chapter. To these he’d apply some 
basic relationships, as they were 
presented in the chapter. 

l'ypically, he’d do this chapte: 
by chapter throughout his college 
courses. Rarely would he have the, 
opportunity to work problems that 
require an immediate understand 
ing in several of the various techni 
cal fields. 


How .Good Is It? 


This situation exists with most 
enginecring graduates at the time 
they embark upon their industrial 
careers. To supplement the new 
graduate’s knowledge, the General 
Electric Co. provides formal train- 
ing in problem solving. 

The problem approach has made 
the engineers much more effective 
in the use of their technical know] 
edge and in approaching new and 


different situations. It is funda- 
mentally an organized procedure 
for solving any problem and a help 
to orient the individual’s think 
ing in the solution of that problem. 
With it, the engineer can plan his 
time and work better. 

This approach to problems is 
taught to GE’s engineering recruits 
in its Advanced Technical Pro- 
grams for those men who it feels 
are the future technical leaders of 
the company. ‘To provide such 
training for key experienced men, 
Creative Approach Seminars arc 
conducted. 


An Eight Step Approach 


The skeleton structure of the 
problem approach presented in 
GE’s training programs consists of 
cight basic steps as follows: 

¢ Recognize the problem 
¢ Define the problem 
Statement 
Initial specifications 
Investigation 
Modified specifications 
¢ Search for methods 
¢ Evaluate the methods 
¢ Select a method or methods 
e Arrive at a preliminary solu 
tion or design 


(Continued) 
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your bulk liquids 
as the market demands— 


with no capital investment 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


a division of GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 South LaSalle Street - Chicago 90, Illinois 














In five important markets, 
General American offers you 
complete bulk liquid storage 
facilities. Many leading shippers 
and processors have found these 
facilities add profit when they 
market their bulk liquids. They 
can maintain inventories of their 
products for distribution at the 
right time and place; gain econ- 
omies of shipping in bulk; and 
conserve capital. 

Modern storage tanks . . . for 
anything that flows through a 
pipeline ... are yours to use. 
You can be sure of privacy. Care- 
fully guarded manifolds, pipes 
and pumps to protect your prod- 
uct against contamination. Bar- 
relling, drumming, canning and 
blending services at New York, 
New Orleans and Chicago. All 
this, without capital investment 
on your part! 

Ask about the marketing ad- 
vantages you receive from leasing 
General American’s tank storage 
terminal facilities. 





General American's terminals in 
these five important markets: 


Port of New York (Carteret, N. J.) 
Port of New Orleans (Goodhope, La.) 
Chicago, Illinois 


Port of Houston (Galena Park and 
Pasadena, Texas) 


Corpus Christi, Texas 








YOU AND YOUR JOB... 


An organized approach to problem solving 


boosts an engineer’s effectiveness, by helping him 


organize his time and effort. 


¢ Interpret and evaluate the 
results 

¢ Arrive at the detailed solu- 
tion or design 

Each of these steps is a necessary 

part of the complete solution of 
any problem. Now for just a little 
more in the way of explanation of 
each: , 
@ Recognize problem: The engi- 
neer must obviously recognize the 
problem before he can solve it. It 
is very important that he be con- 
structively discontent if he is to 
spot the unsolved problems that 
exist about him in his engineering 
working atmosphere. 
Define problem: He now de- 
fines his problem precisely, to be 
certain that he is actually solving 
the particular problem that needs 
to be solved. He determines what 
must be done in the time available, 
and the accuracy of the solution 
that is necessary. First he must set 
down a statement of what he con- 
siders to be the problem. After that 
he must set down an initial set of 
specifications on the solution of the 
problem. 

Then he launches an intensive 
investigation to develop an under- 
standing of the problem and the 
various aspects of importance. It is 
in this part of problem definition 
that the engineer’s breadth of tech- 
nical understanding becomes ex- 
tremely important. After investiga- 
tion, it will usually be necessary to 
modify the initial specifications to 
better delimit the actual problem. 

It has been said that the problem 
well-defined is ninety percent 
solved. This perhaps is an over- 
statement, but it indicates the im- 
portance of this step—a step too 
often bypassed. 

@ Search for methods: The engineer 
now applies his creative imagina- 
tion and creative techniques to de- 
termine methods that may possibly 


be used to arrive at the desired solu- 
tion. A number of specialized tech- 
niques are very useful to increase 
the effectiveness of this search for 
methods. 

One way is to turn off the judi- 
cial mind and just generate ideas, 
without any regard for their worth. 
Just think them up—no matter how 
“harebrained”—and judge them 
later. 

One of the most effective means 
for idea generation is the brain- 
storm or creative session. In this 


type of session two or more men ~ 


literally rain a deluge of ideas that 
might possibly be solutions to the 
problem at hand. As one man sug- 
gests an idea, this spurs the devel- 
opment. of another idea in another 
man’s mind, and so on. In this 
manner, many good ideas can be 
developed in a very short period of 
time. 

e Evaluate methods: After his 
search for methods, the engineer 
makes a preliminary evaluation of 
each of the methods he is consider- 
ing. Following this preliminary 
evaluation he will discard some 
ideas and make a more detailed 
evaluation of those methods that 
hold promise of providing success- 
ful solutions. 

@ Select method or methods: Com- 
paring his evaluations of the vari- 
ous methods the engineer must ju- 
diciously choose that method which 
seems the most desirable and prom- 
ising. 

e Arrive at preliminary solution or 
design: At this point the engineer 
makes a preliminary design or solu- 
tion based on the method chosen. 
For example, he may take a con- 
cept and try to reduce that con- 
cept to a practical device or prac- 
tical solution to his problems, This 
is the area in which many of the 
preliminary details of the design or 
solution are worked out. 


¢ Interpret and evaluate results: 
Again the engincer must evaluate 
what has been done. He must de- 
termine the validity of everything 
that has gone into his preliminary 
solution or design. He then evalu- 
ates this solution, makes any pos- 
sible generalizations on the basis 
of it and proceeds to the ultimate 
detailed solution or design. 

e Arrive at detailed solution or de- 
sign: The engineer next follows 
through as dictated by his interpre- 
tation and evaluation of the results 
and his preliminary solution. At 
this point, he polishes up his de- 
sign and establishes that this is the 
best solution he can obtain in the 
time available and with the cost 
permissible. 


Recycling May Be Necessary 


In working his problem, the en- 
gineer does not necessarily follow 
down through these steps in the ex- 
act order without ever reverting 
back to a step he has already taken. 

Solution of an actual problem 
generally involves a certain amount 
of recycling through this entire 
problem approach process. 

As the engineer conducts his in- 
vestigation, he learns more about 
the problem, and hence can better 
define his specifications and better 
define his over-all problem. Then, 
as he searches for methods and be- 
gins to evaluate them, he learns still 
more of his problem and can again 
modify the specifications on his 
solution. As he performs more of 
the detail of his preliminary design 
and of the interpretation of his 
design, he again learns more about 
the over-all problem and he can 
modify his specifications further 
and perhaps generate more ideas. 


Helps Organize Time and Effort 


The problem approach, you see, 
is applied to any real problem in a 
more or less cyclic fashion. It is 
extremely helpful, however, to 
recognize these basic steps, for in 
performing these steps we can or- 
ganize our mental effort and also 
our time in such a way as to make 
ourselves much more effective en- 
gineers. 

Furthermore, we can recognize 
that this problem approach can be 
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Du Pont TEFLON” is chemically inert, has useful 
temperature range of -450°F. to 500°F. 


High-temperature hose of 
“‘Teflon’’ meets rugged needs 
of today’s jet aircraft 


Modern jet aircraft pose tough hydraulic-line and 
fuel-line problems. High operational temperatures, 
new engine fuels and corrosive synthetic lubricants 
demand hose material that’s strong and flexible. It 
must also be nonporous and impermeable, and func- 
tion properly over a wide temperature range. 

Hose assemblies of Du Pont ‘“Teflon” tetrafluoro- 
ethylene resin meet these requirements. The manu- 
facturer put the hose through a complete series of 
tests: pressure, vibration, fluid immersion, and cir- 


culation tests at temperatures to 450°F.; thermal 
shock tests in which high-pressure oil at 450°F. 
was introduced into hose assemblies whose tempera- 
tures were —100°F. There was not a single hose 
failure. Since ‘“Teflon” has an effective working 
temperature range of —450°F. to 500°F., the ex- 
treme test conditions were well within the opera- 
tional limits of “Teflon.” 

Have you investigated the properties of Du Pont 
“Teflon” and the other members of the Du Pont 
family of engineering materials — “‘Zytel’”* nylon 
resin, Alathon® polyethylene resin and Lucite® 
acrylic resin? For information on the properties and 
uses of these materials, mail the coupon below. 

(Hose assemblies manufactured by Resistoflex Corpo- 
ration, Belleville, New Jersey.) 


“Zytel’’ is the new trade-mark for Du Pont nylon resin 


E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department, 
Room 2510, Du Pont Building, Wilmington 98, Delaware. 


Please send me more infor- Name__ 


Meus rato 7 (9) 


TEFLO 


mation on the Dy Pont plas- 

tic engineering materials Title 
checked: [1] “‘Teflon’’ tetra- 
fluoroethylene resin; {7} “‘Ala- 
thon” polyethylene resin: Street Address 





Firm Name 








(] ‘‘Zytel’’ nylon resin; 


() ‘‘Lucite” acrylic resin. I City 
am interested in evaluating 
these materials for. 


Better Things for Better Living 
through Chemistry 
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YOU AND YOUR JOB... 


used in the solution of cither very 
lengthy problems or very small 
problems. That is, it can be ap- 
plied to problems which require ten 
months, ten minutes, ten hours, or 
ten years for complete solution. 

In a large problem, for instance, 
we would organize our approach on 
the basis of this step-by-step pro- 
cedure, and then within some of 
the steps we might apply the same 
approach to the solution of that 
particular part of the over-all prob- 
lem. In other words, we simply use 
a problem approach within a prob 
lem approach, to obtain the solu- 
tion to the problem. 


In General Electric, this prob- 
lem approach has been extremely 
valuable to men who are doing en- 
gineering work in the design, de- 
velopment, applications, and manu- 
facturing fields. To date it has been 
employed primarily in those fields, 
not because it is not applicable to 
others, but because it is so new that 
it has grown up in these fields and 
not had the opportunity to spread 
to other areas. 


Applies to All Problems 


We are, however, making efforts 
to spread a knowledge of problem 
approach to other fields of engineer- 


ing and also to other professional 
fields. And we believe that it will 
find application in many other areas 
of endeavor. We find that it is 
equally as applicable to personal, 
organizational and business prob- 
lems as it is to the technical prob- 
lems that we face in our engineer- 
ing sections. 

Within the company more and 
more emphasis is being placed on 
problems approach; it is also becom- 
ing better known and understood 
outside of GE. And recently it has 
been attracting considerable atten- 
tion in some of the colleges and in 
other industrial organizations. 





STARTING SALARIES 
. . « Average $4,500 


Inexperienced chemists and 
chemical engineers are starting their 
careers this year at salaries about 
5% higher than last year’s group 
received, according to a nationwide 
survey conducted by the American 
Chemical Society. This is the sec- 
ond consecutive year that chemists’ 
and chemical engineers’ salaries 
have registered such an increase. 

For chemical engineers with the 
bachelor’s degree, the median 
starting salary has risen from $360 
to $375 since last year. A break- 
down of figures for chemical engi- 
neers shows that those completing 
a five-year curriculum for a bache- 
lor’s degree this year are receiving 
a median salary of $395 whereas 
the four-year graduates receive a 
$374 median. 

Median salary for chemists who 
received the bachelor’s degree this 
year is $364 a month, as compared 
with $351 in 1953. The 1952 
figure was $325. 
> Ph. D.’s Gain the Biggest—Me- 
dian salaries also have risen for 
graduates with advanced degrees. 
Starting salaries for chemical engi- 
neers with the master’s degree are 
up 5% from last year to $425, and 
chemical engineers with the doc- 
tor’s degree have made the greatest 
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gain—6.5% to a median of $575. 
Starting chemists with the master’s 
degree report a median figure of 
$416 as compared with $404 last 
vear. Those with the Ph.D. degree 
are up from $525 to $550. 

Highest single salaries reported 
at various levels of training are: 
$800 a month for a Ph.D. chemist, 
$570 for a chemist with a master’s 
degree, and $500 for a chemical 
engineer with a bachelor’s degree. 

For valid comparisons of chem- 
ists’ and chemical engineers’ earn- 
ings, it is necessary to compare 
salaries of men in each group who 
have accepted positions in corre 
sponding employment categories. 
Since there are more women chem- 
ists (their median is $45 lower than 
corresponding male groups) than 
women chemical engineers, and 
since a greater proportion of chem- 
ists than chemical engineers enter 
the teaching field, the median sal- 
aries of chemists tend to be lower. 
> Regional Differences—While sal 
aries do not vary greatly from one 
area to another, both this year’s 
survey and last year’s indicate that 
highest salaries for bachelor degree 
engineers were obtained in the Pa- 
cific region and lowest initial wages 
are in New England. On the other 
hand, chemists with doctor’s de- 
grees received lowest starting sal- 
aries in Pacific states according to 
both survevs. 


Highest salaries are offered by 
industry employers, followed in 
order by government, research insti 
tute and academic employers. The 
academic salary median for Ph.D. 
chemists is $420 a month—$97 less 
than that for the next highest em 
ployer class, the research institut 


RESEARCH 


. . - Into Business Firms 


Carnegie Tech’s Graduate School] 
of Industrial Administration has 
recently received a grant of $132,- 
000 from the Ford Foundation to 
finance a three-year program of rc 
search into the organization of 
business firms. 

Human organizations, i.e., busi- 
nesses, governments, etc., do most 
of the work in today’s society. Yet 
we know more about workings of a 
pump or a motor and how it will 
react under various conditions than 
we do about the workings of these 
organizations. That's why we hear 
of such inconsistencies as a firm 
reorganizing to ‘“decentralize” its 
activities one year and reorganizing 
again to “centralize” a few years 
later. 

It is hoped that the findings of 
the School of Industrial Adminis- 
tration will enable the development 
of some scientifically based theories 
and principles to aid executives in 
making decisions of this sort. 
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remove ... ail’ control those chemical dusts 





with HOFFMAN INDUSTRIAL VACUUM CLEANING 


For effective sanitation—and salvage if need be—of dry chemical materials on the loose, you'll find 
the ideal answer in Hoffman Heavy Duty Vacuum Cleaning. 

The powerful suction of the Hoffman system is the perfect supplement to regular ventilating- 
collecting installations for 100% effective control of dust and dry material. 

And the flexibility of the vacuum cleaning is invaluable when there is need for picking up granular, 
powdered, or dusty materials from locations out of the ordinary. The ease wiih which a hose and nozzle 
can be run from a nearby outlet in permanent systems—or a portable vacuum cleaner—for quick, thorough 
removal, can be especially important when the material has a high cost, nuisance, or danger factor. 
Recovery of salvageable material is always simple, since all of it is collected in a central receptacle 
for later disposal. 

These additional functions of Hoffman Industrial Vacuum Systems — above and beyond the basic 
job of keeping premises dry-scoured of dust and dirt, from floor to ceiling, are attracting the interest of 
alert engineers concerned with maintenance, safety, and materials handling. 

Let Hoffman engineers show you the versatility and effectiveness of the Hoffman Industrial Vacuum 
System in handling dry materiais. The coupon will bring you full information in a hurry. 
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Stainless Steel equipment 
helps J.T. Baker Chemical Co. 
maintain product purity 


or 50 years, the J. T. Baker Chemical Co., 

Phillipsburg, N. J., has been supplying “Baker 
Analyzed” Reagents and other laboratory chemi- 
cals to industrial, pharmaceutical and educational 
users. Commercial quantities of Baker Chemicals 
are used in the pharmaceutical, electronics, photo- 
graphic film, color and other key industries having 
specialized requirements for chemical purity. 

The company has built its reputation on the 
purity and precision of its products and takes every 
precaution to insure these qualities. That’s why 
Stainless Steel is used at all critical points in proc- 
essing such chemicals as nitrates, acetates, sulfates, 
chromates, phosphates, carbonates and mol ybdates. 


Stainless Steel is used in filters, pumps, reactors, 
pipes, valves, fittings and storage tanks. Even the 
ventilating system equipment in temperature and 
humidity-controlled rooms is Stainless Steel. 

Company officials have found that Stainless 
Steel not only guards purity better and is easier to 
clean and keep clean, but it also has a life expect- 
ancy of 6 to 1 over other commonly-used materials. 

If you are not taking full advantage of these 
qualities of Stainless Steel in your operations, in- 
vestigate today. And when you purchase Stainless 
equipment, be sure to specify perfected, service- 
tested USS Stainless Steel; it is made to give you 
the finest performance. 


STAINLESS STEEL spray dryers are used to dry many of 


the pure chemicals produced by Baker. 


<_-_- -——- 








FOR ABSOLUTE UNIFORMITY, Baker chemicals are blended in Stainless 
Steel double-cone tumblers with capacities up to 10,000 pounds. This 
tumbler was fabricated by Blaw-Knox Company, Pittsburgh, Pa 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRCN DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


PACKAGING REAGENTS under controlled conditions of temperature SMEETS - STRIP; PLATES sans - guLsTs 
and humidity. Stainless Steel automatic dispensing a tina mained 


fabricated by Exact Weight Scale Company, Columbus, Ohio. TUBES + WIRE 
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ELECTROPLATING TANKS such as these are sometimes lined with butyl mbber for economical protection. 


Butyl Rubber—A Material Coming Up Fast 


It’s increasing in importance as a material for use 


in chemical processing. Until recently, supply had been 


limited and properties had not been fully investigated. 


J. P. McNamee 


Butyl rubber is more resistant to 
heat and oxidizing chemicals than 
natural rubber and the types of 
synthetic elastomers discussed in 
previous articles in this series (see 
Corrosion Forum, Aug. and Sept. 
1954). This property makes butyl 
an important material to consider 
for solving corrosion problems. 





J. P. McNamee is a chemical 
engineer with the U. S. Rubber 
Co., Providence, R. I. 


Butyl rubber is a copolymer of 
isobutylene and isoprene. The iso 
prene content is very low (1 to 3%) 
with the result that butyl has less 
than 3% of the unsaturation of 
natural rubber. The resistance of 
butyl to heat and chemicals is the 
result of this low unsaturation. 

This type of synthetic, rubber is 
now well established as the best 
elastomer for automobile inner 
tubes. Its industrial applications, 
however, are increasing constantly 


because of excellent physical and 
chemical properties. Another im- 
portant factor is the relatively low 
price of butyl as compared with 
other types of synthetic rubber. 


Manufacture 


Butyl rubber is produced by 
reacting isobutylene with isoprene 
in the presence of a Friedel-Crafts 
catalyst at an approximate tempera- 
ture of —95 C. 

Isobutylene and isoprene in the 
proper ratio are dissolved in methyl 
chloride and cooled to the reaction 
temperature. A catalyst such as 
aluminum chloride, also dissolved 
in methyl chloride, is added and 
the polvmerization reaction takes 
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INSTALL 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KEN/, ENGLAND 
facruring | for Connta Agra denapnn Ga Wat Manufacturing Ucensees for USA, 
JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA — 


95, RIVER STREET, HOBOKEN, NEW JERSEY, USA. 
‘Telephone: HOBOKEN 2.7915 Cable: KLINGDALE 





Mew York 
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CORROSION FORUM... 


STEEL WIRE CLEANING TANK¢ined with butyl rubber. 
# 


place. The reaction is continuous 
and crumbs of the product are fil- 
tered and dried to obtain the crude 
butyl polymer, 

In the U.S., all butyl is produced 
and sold by the Office of Synthetic 
Rubber, Reconstruction Finance 
Corp. It is manufactured in seven 
types differing in degree of unsatu- 
ration and viscosity, It is sold un- 
der the code letters GR-I followed 
by a number which determines 
the type. 

Polymer Corporation Ltd. of 
Canada produces five types of crude 
butyl under the designation of 
Polysar Butyl, followed by a 
number. 

These crude butyl polymers are 
sold to rubber manufacturers for 
use in preparing finished rubber 
products. 
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Processing 


Butyl is compounded and vul- 
canized by the same general meth- 
ods as natural rubber except for 
special precautions required by its 
low unsaturation. Carbon black is 
the customary filler and the fabri- 
cated article may be vulcanized by 
molding or in a steam pressure 
autoclave. 

In addition to molded items of 
all types, the natural tackiness of 
butyl allows the use of this syn 
thetic in conveyor and hose for 
handling strong acid solutions. It 
can also be calendered into sheets 
for use as linings in tanks, pipes, 
valves, etc. 

Unlike natural rubber and the 
nitrile synthetics, additional sulfur 
will not increase the hardness of 
butvl. Variations in hardness are 


controlled by addition of carbon 
black and softeners. Butyl com- 
pounds can be made in the hard- 
ness fange of 30 to 80 Shore 
Durometer A. 


Properties 

Vulcanized butyl compounds 
have good tensile strength and 
elongation, fair abrasion resistance 
and poor resiliency. The latter 
property improves considerably as 
the temperature is increased. 

Rate of diffusion of gas through 
butyl is much slower than through 
natural rubber. This property leads 
to the use of butyl for automobile 
tubes and other items such as 
molded diaphragms, hose and tub- 
ing which contain air or other 
gases, 

As a result of the low unsatura- 
tion of butyl, vulcanized com- 
pounds have excellent resistance to 
heat aging, ozone and attack by 
many chemicals, 

Butyl may be used at service 
temperatures in the range of 200 to 
240 F. Heat has a tendency to 
soften butyl over a period of time 
rather than harden it as happens 
with natural rubber. 

The ozone resistance of butyl 
makes it very useful as a covering 
on wires and cables. 

Vulcanized butyl compounds 
swell and deteriorate rapidly in 
contact with aliphatic and aro- 
matic solvents in much the same 
manner as natural rubber. Unlike 
natural rubber, however, butyl will 
resist animal and vegetable oils 
and may be used in the presence 
of these materials. 


Applications 


Steam pressure hose made from 
butyl will outlast a natural rubber 
hose many times. This improve- 
ment has resulted in a trend to 
butyl hose for this application. 

Chemical hose made of butyl 
is excellent for handling dilute 
nitric acid, strong sulfuric acid, 
concentrated formic and _hydro- 
fluoric acids. 

Conveyor belts with a_ butyl 
cover layer are being used very suc- 


Continued: Text on page 246 > 
Charts on page 242 ® 
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DURCOPUMPS’ 


| HERCULES | 











DURCOPUMPS 


now available from stock. 


Durco has served Hercules for many years. The 
model 30 pumps pictured at the left (above) were 
installed about 1939, and are still in daily opera- 
tion. The Model 40 pumps at the right (above) 
have been in continuous service for about eight 
years. Recently during Hercules’ expansion pro- 
gram at Parlin, Durcopumps were again specified. 


Hercules is a leading producer of cellulose prod- 
ucts, resins, terpene chemicals, rosin and rosin 
derivatives, chlorinated products, industrial ex- 
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plosives, and many other materials. 


The Duriron Company has been serving the 
world’s leading manufacturers for more than forty 
years with process equipment for tough chemical 
services. Many leading companies have standard- 
ized on Durco equipment for long trouble-free life 
when handling severe corrosives. 

Durco Catalog 54 briefly describes Durco 


alloys and equipment, and lists detailed 
bulletins covering specific items. 





URCO THE DURIRON COMPANY, INC. / DAYTON 1, OHIO 


Corrosion Resistance of Butyl Rubber 
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ur Cities and Industries 
are THIRSTY FOR WATER 


....80 1S Agriculture 


As more and more people move into private homes, water consump- 
tion climbs sharply. Without exception new production techniques 
in industry result in increased need for water... on our farms 
and ranches, the rapid growth of irrigated acreage means that more 
water is needed so that our food production can keep pace with 
population growth. America is truly thirsty! 

Layne—the world’s largest developers of ground water resources— 
knows most about these thirsts and how to satisfy them. 

The knowledge and experience gained the world over is at your 
service. Your nearest Layne Associate Company can answer any 
question that relates to water—or write direct to: 


LAYNE & BOWLER, INC. 


Memphis 8, Tennessee 


Layne Associate 
Companies Throughout 
The World 
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DARCC 


DARCO DEPARTMENT +- ATLAS POWDER COMPANY 
Darco General Sales Offices—60 EAST 42nd STREET, NEW YORK. 17, N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD. BRANTFORD, CANADA 





SIMPLE TESTS IN YOUR LAB DETERMINE 
DOSAGE OF DARCO ACTIVATED CARBON 





2 Add 0.5, 1.0, and 1.5 grams of Darco 
activated carbon to portions 1, 2 and 
3 respectively. Portion 4 is your un- 
treated control sample. 


Measure or weigh out four 100-gram 
or 100-ml. samples of the liquid to be 
purified. Test sequence shown is for 
decolorizing; similar technique is 
used for other types of purification. 





Determine residual color of filtrates 
and color of untreated sample by 
means of a suitable colorimeter. 


4 Remove carbon by filtration—but 
collect sample only after filtrate be- 
comes clear. You may need suction 
filtration for viscous liquids. 





You can make these tests easily in your own lab 
tory, using equipment which you have on 

varying dosage ranges, temperatures, contact time, 
you can readily arrive at optimum treatment condi- 
tions. . . . We'll be glad to send you a Darcograph, 


ich citi oa eee 


CHEMICAL ENGINEERING-—October 1954 
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3 Agitate all samples by hand for 


about one-half hour, while heating 
on a steam bath to a safe tempera- 
ture for your particular liquid. 


DARCO DEF. 
Pos own eee 
ee ee 
6 a en wan a ee 


6 By means of a Darcograph, plot the 


relation between color adsorption 
and carbon dosage . . . and read off 
the dosage for the residual color 
you require. 
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Continued from page 240 


cessfully to carry hot solid mate- 
rials of various types. The good 
sunlight resistance of butyl is an 
added advantage for conveyor belts 
located out-of-doors, 

Butyl coated fabrics can be used 
for many purposes around a chem 
ical plant as protective coverings 
over bulk chemicals, etc. 

Molded gaskets, seals, O-rings 
and diaphragms of various types 
are now made of butyl.- Its excel- 
lent resistance to chemical attack, 
heat aging and low gas diffusion 
should be considered for particular 
applications of these molded iterns. 

Butyl tank linings are being used 
to handle such strong acid condi 
hydrofluoric acid at 
180F., 30% nitric acid at 160F., 
20% nitric acid at 180F., 70% 
sulfuric acid at 140F. and 50% 
sulfuric acid at 2009. 

Linings of this type may be used 
in process and storage tanks of all 
types, railroad tank cars and tank 
trucks, as well as in pipe, fittings, 
valve’, pumps, blowers and duct 
work, The butyl sheet is prepared 
in a thickness of 4 in. to } in, by 
combining a sufficient number of 
‘dy in, calender plies. This avoids 
the possibility of forming air pock- 
ets within the butyl sheet. 

The uncured sheet is then ap- 
plied to the metal surface which 
has been cleaned and cemented. 
When the surface to be protected 
has been completely covered with 


tions as 60% 


butyl, the entire vessel is placed 
in a steam autoclave and heated 
under steam pressure to vulcanize 
the butyl and the adhesive cements. 
Butyl linings can be applied in 
the field provided the vessel being 
lined is of the proper design to 
allow the introduction of steam 
at 30 psi, approximately. 

In considering tank lining ap- 


plications, butyl extends the range 


of chemical conditions beyond 
those possible with natural rub- 
ber alone. It supplements natural 
rubber but does not replace it be- 
cause there are many services for 
which natural rubber is a_ better 
choice. 

One 


acid. 


is hydrochloric 
hydrochloric 


example 
Concentrated 





_ INDEX — aie ik 


For your, information and con- 
venience, here is a tabulation of the 
materials of construction which have 
been covered thus far in the current 
Corrosion Forum series: 

1952 
1954 
1954 


1953 


. May 

. May 

, «ect. 
. Sept 
Oct. 
Feb. 
Mar. 


Aluminum 

Asphaltic Mastics . 
Butyl Rubber .. 
Carbon & Graphite. . 
Cast High Alloys 
Chlorimet 2 ..... 
Chlorimet 3 . . 
Durimet 20—Carperter 


Epoxies ; 
Furane Cements . 
Glassed Steel ... 
Hastelloys C, 

; eee , June-Aug. 
High Impact Styrene Jan, 
High Silicon Iron Jan 
Lead & Lead Allovs Feb 


does not react with butyl to form 
a flexible protective surface film 
such as forms on natural rubber. 
As a result, hydrochloric will swell 
and penetrate butyl to an extent 
which depends on the temperature 
of exposure. This fact must be 
taken into consideration whenever 
butyl rubber is evaluated for hydro- 
chloric acid service. 

This rather brief description of 
the nature, method of manufacture, 
properties and applications of butyl 
rubber should serve to show the 
possibilities which can be expected 
from this relatively new type of 
synthetic rubber. Butyl rubber 
should be considered as an addi- 
tional tool for corrosion control in 
the chemical industry. 





Natural Rubber, GR-S. . Aug. 
Nitrile Rubber. . . » sept. 
Phenolic Cements ». » jan. 
Polyethylene ... . Oct. 
Polytrifluoro- 
chloroethylene 
Reinforced Polyesters. . 
Saran 
Silicate Cements . . 
Stainless Steels 
Sulphur Cements. . . 
Tantalum 
Unplasticized PVC... 
Worthite 
Zirconium 


1954 
1954 
1952 
1952 


1954 
1952 
1954 
1952 
1953 
1952 
1952 
1952 
1953 


1953 


.June 
.Dec 
July 
Mar 
\pr.-Aug. 
Feb. 
. . Apr. 
.Nov. 
.Nov. 
.. .Sept. 


Reprints of most of the above are 
available at 50 c. each (Hastelloys 
and Stainless Steels, 75 c. each.) 
Address Reprint Dept., Chemical 
Engineering, 330 W. 42 St., New 
York 36, N. Y. 
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MACHINE DESIGN AT WESTERN ELECTRIC 








Its use of Oilgear Fluid Power 


Western Electric Company, manu- 
facturing unit of the Bell Telephone 
System, originates, designs and 
builds many of the special machines 
it uses in its own manufacturing 
processes. It also maintains unceas- 
ing pressure to improve upon ma- 
chines already in operation, for 
optimum performance, for better 
product, for lower costs, for freedom 
from trouble. 

Its use of Oilgear Fluid Power 
Drives and Transmissions has been 
increasing because, in the words of 
their engineers, Oilgear enables 
them among other things to syn- 
chronize many machine components 
easily and economically. A good 
example of all these points is the 
“short haul’’ video cable 
wrapping machine pic- 
tured above. 

This machine was de- 
signed and built by the 
company’s own men some 
years ago. For optimum 


performance, the speed of the heads 
should be easily and independently 
variable and the direction of rotation 
instantly changeable because the 
lay and pitch of the wrappings must 
be varied according to the require- 
ments of the run. Moreover, the in- 
side contour of the tube formed by 
the wrapping should be smooth and 
uniform so as to avoid setting up 
echo waves that interfere with trans- 
mission and vitiate signal strength. 

Because of these requirements, a 
new drive was installed something 
over 4 years ago. A line shaft drives 
five Oilgear Fluid Power Transmis- 
sions, one at each machine head 
and the capstan. 


OILGEAR 





The results were these: uniformity 
and control of tension are so good, 
the machine runs at 4 times its 
former machine speed; it is easy to 
vary speed and direction of rotation 
of each individual head; eccentric 
heads gave way to concentric heads, 
and supply spools are now loaded 
to full capacity instead of %th to 
Y%th as before; the machine is 
stopped less frequently for loading. 
Maintenance on the former drive 
was involved and frequent—on the 
Oilgear equipment it has been 
simple and negligible. 

There is some reason to suspect 
that Oilgear Fluid Power with its 
wide range of advantages may solve 
some of your machine design prob- 
lems and make the results 
very pleasing and profit- 
able. Why don’t you really 
find out? THE OILGEAR 
COMPANY, 1579 West 
Pierce Street, Milwaukee 4, 
Wisconsin. 





Announcing the New 








puarre 


+ 


The New Bailey Recorder provides continuous chart 
records of any four measured variables: 


% combustibles density flow pH ratio speed 
combustion differential _ liquid level position smoke density temperature 
conductivity draft % oxygen pressure specific gravity vacuum 
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Recorder for— 


Pneumatic and Electric 


C Transmission Systems 
ey H 


never before available in a single instrument. Its unique interchangeable- 


ere is a panel-mounted recorder that offers new versatility 


unit design permits recording up to four measured variables, regardless of 
their nature or the location at which they are measured. 


Individual plug-in type pneumatic or electronic receivers—and corresponding 
integrators —are interchangeable in the four identical frame-slots, permitting 
any combination of four pneumatic or electronic signal receivers, or any two 
receivers and their two integrators, 


For the first time you can record four telemetered measurements on a 
single 12-inch circular chart —with a minimum of first cost and installation 
expense, and a maximum of operating economy. Low cost multi-purpose 
components permit fast and easy adaptation to new or changed process cycles. 


Check These Outstanding Advantages 


Extreme Flexibility of Application is provided through the use of pre-cali- 
brated plug-in type units—pneumatic or electronic—to record any measur- 
able variables, in any combination. For example, you can “plug-in” pneu- . . 
matic receivers along with electronic receivers to record up to a total of four Pespnn Type Tenegrane 
variables on the same chart. Or your recorder casing can accommodate two 
integrators and their two corresponding recording receivers for rate of flow. 


Faster, Easier Servicing of instruments is possible because of the new, sealed 
ink saes and capillary pens. Under normal conditions ink sacs need be 
replaced only once each year. There is no day-to-day inking of pens. 


Faster, Easier Ordering from Stock results from the unique standardized 
unit design. You can select any combination of recording receivers to fit 
your needs, by reference to simplified catalog specifications, and receive 
shipment without the delays ordinarily resulting from custom assembly. 
Complete interchangeability of plug-in type components simplifies stocking 
of spare units. G34-2 


Write for complete specifications—use handy coupon below Plug-in type electronic receiver 
nas icilastldainthimaaisieeinn annie 


Bailey Meter Company 

1054 Ivanhoe Rd., Cleveland 10, Ohio 
Please send me product specifications on 

the new Bailey Recorder, as follows: 


(_] With Pneuma‘ic Receivers—Spec. PI1-5 


0 With Electronic and Pneumatic Receivers 
Spec. E12-5 


COMBUSTION 

TEMPERATURE I iasciaiiterainmecnticicnisiniaen 

PRESSURE Title 

GAS ANALYSIS 
CE VEL 
RATIO 
FLOW ee State. 


oc a ce ee ee ee ee ee ee ce mee ad 


Company 


Street and Number eientatneiens 
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() , Lf, 5 “A 
° OPNOVVOWS eACCHHO OYY Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 
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NEW EQUIPMENT PATENTS ... 
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Novel Switch in Gas-Liquid Contacting 


Concurrent downward flow of gas and liquid gives 


this contacter an edge over conventional types when it 


comes to higher capacities and lower pressure drops. 


Countercurrent contacting of a 
gas and liquid is old hat. But here’s 
a novel column design which fea 
tures a switch—concurrent down 
ward flow of gas and liquid. 

Koch Engineering’s patent de 
scribes ‘several variations on this 
basic new design. One of these 
primarily useful for contacting rela- 
tively non-condensable gases with 
liquids—illustrates how the theory 
is put into practice 
> Sectioned Column—The new col 
umn is made up of a number of 
gas-liquid contacting sections or 
stages—A, B, C, D, E. Gas enters 
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at the bottom of the tower (Sec- 
tion EF). 

In passing down through a set 
of perforated plates, the gas comes 
in contact with liquid rained down 
from a perforated liquid-distribut 
ing plate above. Liquid feeds to 
the distributor plate from an unper 
forated liquid-collecting deck, liq- 
uid downcomer and overflow. 

A liquid seal on the downcomer 
prevents gas from flowing up 
through perforations in the dis- 
tributing plate. Gas rises through 
an upcomer into the next section 
(D); and the process is repeated. 


October 1954 


As you can see, overall flow of 
gas and liquid is still basically 
countercurrent. But the flow in 
each stage of the column is con 
current. 
> Features—This novel apparatus 
offers several advantages over the 
conventional type of gas-liquid 
contacter; 

¢ EJiminates entrainment prob 
lems. 

¢ Handles greater quantities of 
both gas and liquid. 

¢ Contacts either gas or liquid 
at low rates. 

In two succeeding patents (U. S. 
2,678,200 and 201) the inventor 
describes improvements in his now- 
famous Koch Kascade gas-liquid 
contacter.—U. S. 2,678,199 by Fred 
C. Koch to Koch Engineering Co., 
Inc. 
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ANALYSIS... 


PROPANE ISOBUTANE 


R 


NATUR! 


ITC 
ILC 


DEPROPANI: 


NATURAI 
GASOLINE 


— 


TRI-NONS Up Efficiency in Light Hydrocarbon Separations 


It is simple to produce high product purity Analyzer | measures the concentration of 
in light hydrocarbon separations, but only hydrocarbons heavier than methane in the 
at the expense of percent recovery, or to absorber overhead to check absorber effi- 
obtain 100 percent recovery at a sacrifice ciency. Analyzers 2a and 2b indicate ethane 
of purity. But operating profit depends upon purity and ethane loss in the bottoms. The 
the ability to obtain a maximum of both remaining analyzers perform the same func- 
product purity and percent recovery. Close tions on the other towers. The data provided 
control of the process environment: tem- permit operation at the most profitable level 
perature, pressure, flow rate, is not sufficient at all times. 
since environmental controls do not give any In light hydrocarbon separation as well 
indication of stream composition. as in practically all other chemical process- 
The best way to insure maximum returns ing—True Control Begins with Analysis. 
for both is to analyze continuously the sepa- Perkin-Elmer’s continuous infrared an- 
rator tower overhead and bottoms. alyzers can provide the ANALYTICAL 
TRI-NON Analyzers installed at critical CONTROL essential for most profitable op- 
points in the process, as indicated in the eration. Perkin-Elmer engineers can show 
above diagram, monitor the concentration you how analytical control can be applied 
of the important components. to your process. 


THE PERKIN-ELMER CORPORATION 

830 Main Avenue, Norwalk, Conn 
Both the TRI-NON and 
BICHROMATOR Analyzer 
continuously record the 
concentzation of any 
desired stream com- 
ponent. Each is sensitized (_] Send literature on your infrared plant stream analyzers 


Gentlemen: 
| Send information on thy application of infrared analytical con- 


trol to the following process problem 


and adjusted to specific | Have a sales engineer call 
plant conditions before 


shipping. Name Title 


Company 
Address 


PERK I N Wx EF LM E, R — FIRST IN ANALYTICAL CONTROL 
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NEW EQUIPMENT PATENTS... 


Hydraulic Separator 
Classifies Minerals 


Here’s another device to add to 
your list of mineral classifiers. 

The new machine consists of an 
upper and lower launder, separated 
by a riffle board. Each launder 
houses a screw conveyor. 
> Upper Launder—Crushed ores, to 
gether with water, feed to a hopper 
in one end of the upper launder. 


An oscillating screen in the hopper 
separates coarse material from the 
fines. ‘The latter fall through the 
screen into the upper launder. 

Here the screw conveyor agitates 
the ores and water, causing heavier 
values to settle to the launder bot- 
tom—between the riffles. Tailings 
pile up at the end of the launder; 
excess spills over the end plate. 

As soon as sufficient ore segre 
gates, feeding stops and a gate 
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Filter Discharges Without Opening 


Discharging a filter cake without 
opening the filter case is not new 
(e.g. rotating leaf filter), but here’s 
a variation which is. 
> Filter Construction—The new de- 
sign consists of an inverted candle- 
type filter. As shown, a hovizontal 
partition divides the filter into two 
sections—a lower raw liquid cham- 
ber and an upper filtrate chamber. 
Several filter elements, each con- 
sisting of a hollow tubular screen, 
hang from the partition. 

Passing up through the collar, a 


hollow tubular rod (fixed to the 
bottom of each filter element) sup- 
ports the filter with a frame and 
nut. The bottom of the rod is 
open; the top hooks up to an efflu- 
ent discharge line. This line, in 
turn, ties into the main clear liquid 
discharge line (connection not 
shown). 

Raw liquid (containing a filter 
aid such as diatomaceous earth) 
(1) feeds into the lower chamber, 
(2) passes up through the filter ele 
ments into the upper chamber, (3) 


opens. Rotation of the screw con- 
veyor expels the tailings from a 
chute. 

> Lower Launder—Next, the riffle 
board opens. Concentrates between 
the riffles are scraped off and fall 
into the lower launder. The screw 
conveyor in this section ejects the 
values through the launder’s open 
end—and into collecting pans. 
U. S. 2,680,518 by William A. E. 
Hult. 


then exits through the main dis- 
charge line. 

> Compressed Air Admitted — 
When the filter cake is sufficiently 
thick or the filtration rate drops off 
sharply, compressed air is admitted 
into the raw liquid chamber. ‘The 
air forces raw liquid through the 
cake until the liquid level is below 
the top of the cake. 

Air passing through the cake 
forces liquid in the filter elements 
out through the tubular support 
ing rods, then through the effluent 
discharge line. 

Opening a bypass valve around 
the pump (not shown) allows the 
air pressure to blow residual liquid 
(in the lower chamber) out through 
the bottom fitting—and back to the 
raw liquid supply tank. 

Meanwhile, the pressure differ- 
ential keeps the filter cake intact on 
the filter elements. When the filter 
is empty, the bypass valve is closed. 
> Purging The Cake—Next, water 
flows into the lower chamber- 
against the air pressure. As soon as 
the water overflows through the 
main discharge line, the air valve is 
closed. 

The system is then regulated so 
that water flows back through the 
filter elements, throwing off the 
cake. Water and cake exit from 
the bottom of the filter.—U. S. 2,- 
681,153 by Henry N. Armbrust to 
Proportioneers, Inc. 





This department is designed to 
keep you abreast of the latest de- 
velopments in chemical equip- 
ment and processes. Any patents 
may be ordered from the Com- 
missioner of Patents, Washing- 
ton 25, D. C. The cost: 25 cents. 
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which method 
Can save you 
the most in 


> AIR 


Outstanding examples of the great savings made pos- 
sible by pneumatic conveying systems are found in the 
Sprout-Waldron Pneu-Vac. This modern, negative- 
pressure system handles granular, pulverized, and 
flaky materials without passing them through the fan. 
Mechanical friction and exterior dusting are elimi- 
nated. The unit is self-cleaning. It cools, heats, aerates, 
or dries. There are few moving parts. As a result, 
Pneu-Vac pays in many ways— 

99.96% material recovery...no handling losses 
..increased production...greater safety...low main- 
tenance...no product intercontamination...no fan 
wear,..elimination of exterior dust...improved work- 
ing conditions...small space requirements. 


>» SCREW 


Screw conveyors offer advantages for two types of 
jobs: (1) The straight-line horizontal conveying of a 
wide range of bulk materials over moderate distances. 
(2) The vertical lifting of non-fusing materials to 
limited heights. Sprout-Waldron vertical and horizon- 
tal screw conveyors are extremely low in maintenance 
and moderate in power requirements. Available in 
conventional helicoid, continuous sectional, and sec- 
tional types. 


> BELT 


Belt conveyors are unequalled in speed and economy 
for long-distance conveying of bulk materials hori- 








zontally and up inclines. Sprout-Waldron offers sound 
guidance on belt conveying applications and a full 
line of pulleys...and is the exclusive manufacturer 
of the famous Belt-Saver Pulley that lengthens belt 
life up to 400%. 


BUCKET 4 


Bucket elevators use less power, are usually lowest 
in first cost and maintenance expense. However, they 
cannot be made as self-cleaning and contamination- 
proof as other materials handling systems. Sprout- 
Waldron offers bucket elevators in bucket sizes from 
3”x 3” to 30” x 16”... wood, stainless, carbon steel, and 
aluminum...chain or belt, high speed or conventional, 


FEEDERS 4 


To provide the greatest possible savings in applica-' 
tions calling for rotary vane feeders, Sprout-Waldron 
offers you three advantages: (1) The most extensive 
line to be found anywhere. (2) Years of experience 
gained through pioneering in this specialized field. 
(3) The simplest, sturdiest and easiest-to-maintain 
feeders available. 

Whichever type of conveying equipment fits your 
needs, you'll get greatest savings with a Sprout- 
Waldron installation. Sprout-Waldron solves your 
problems with a vast background of experience, com- 
plete lines of equipment and unique “adaptioneering” 
methods. Let us advise you without cost or obligation, 
Please write for details. 


SPROUT~ WALDRON 
WManufaclaring ugcxeer Since Sh 66 


Equipment for SIZE REDUCTION * MIXING @ BLENOING ~ PELLETING & 
CUBING * BULK MATERIALS HANOLING * PROOUCT CLASSIFICATION 


Facilities for fabricating, hining, custom founding dworking, laboratory testing 


15 LOGAN STREET - MUNCY, PA. 


YOUR INVESTMENT PROTECTED 

Our 88 years of service to industry j 
is good assurance that you can ob- 
tain parts and service for the life 


of your Sprout-Waldron equipment. | 
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NEW PROCESS PATENTS ... 
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How You Can Separate Alcohols from Ketones 


Azeotropic distillation of an aleohol-ketone mix- 


ture with 1-propanol and water highlights a new process 


for recovering synthesis products. 


The recovery of alcohols and 
ketones from synthesis processes 
(Fischer-Tropsch and others) pre- 
sents a problem. Products come off 
as azeotropes with water, making 
ordinary fractional distillation im- 
possible. 

But Stanolind has come up with 
a new process which may obviate 
this difficulty. In particular, it deals 
with the separation of 1-butanol 
and methyl n-butyl ketone by azeo- 
tropic distillation with a mixture of 
propanol and water. 
> Propanol Extraction—First step in 
the new process is the feeding of 


254 


two mixtures—one, ]-butanol and 
methyl n-butyl ketone; the other, 
l-propanol and water—into an ex- 
tractor. Enough propanol and wa 
ter (entering below the alcohol 
ketone feed point) is added to 
form an azeotropic mixture with 
sustantially all the methyl n-butyl 
ketone in the charge. 

A stream of dry, almost pure 
l-butanol leaves the bottom of the 
column. At the top, the propanol- 
water-ketone azeotrope (plus traces 
of butanol) exits to a cooler, then 
to a reflux drum. 
> Distilling With Benzene—Part of 
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the overhead returns to the top 
of the column, the rest goes to a 
dryer where it is fractionally dis- 
tilled in the presence of benzene. 

Overhead from the dryer—a ben- 
zene-propanol-water azeotrope — 
flows through a cooler, then divides 
into two streams. One returns to 
the top of the dryer, the other 
collects in a decanter. 

Here two phases separate—one, 
aqueous; the other, organic. The 
aqueous phase, containing traces of 
organic material, goes to a stripper 
which removes the organics. 

The organic phase (mostly ben- 
zene and propanol) returns to the 
dryer at a point somewhat below 
the feed point of the propanol- 
water-ketone azeotrope. Makeup 
benzene is supplied, as required. 

The flow rate of benzene is regu- 
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which is the 
QUALITY TANK? 





Both tanks look alike, but just ask the owner of an QC f- 
built tank! His experience over the years best illustrates the 
extra quality built into every tank—quality you get at a com- 
petitive price! 

Here are just a few facts on QCf quality: After the tank 
seams are welded, every inch of seam is X-ray inspected. But even 
this isn’t enough to measure up to AC f’s traditional standards! 
Each U-68 tank is then stress-relieved to remove the stresses set 
up in metal by welding—providing an added safety factor! 

There are ACF Storage Tanks for LP-gas, anhydrous am- 
monia or for any gas or liquid under pressure. Why settle for 
less, when QC f''s extra quality and safety can be yours at a 
market price? A call to your nearby QCf Representative will 
get you all the facts! QC f Industries, Incorporated, New York 
Chicago * St. Louis * Cleveland * Washington + Philadelphia 
San Francisco 
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NEW PROCESS PATENTS ... 


lated so that (1) all the water ap 
pears in the column overhead and 
(2) exiting bottoms are benzene- 
free. 

A dry stream of propanol, ketone 
and traces of butanol flows from 
the bottom of the dryer to a 
propanol fractionator. Pure, dry 
propanol comes off as overhead. 
> Final Fractionation—Ketone con 
taminated with traces of butanol 
leaves the bottom of the fraction- 
ator, flowing to a second fraction 
ator. 

Here, butanol contaminant—in 
a binary azeotrope with methyl 
n-butyl ketone—comes off as over- 
head which may be recycled to the 
extractor. Fractionator bottoms 
yield a stream of substantially pure 
methyl n-butyl ketone.—U. §. 2,- 
681,882 by Howard Grekel to Stan- 
olind Oil and Gas Co. 


Alkalinity Curbed in 
New Pigment Formulation 


Good news for pigment produc- 
ers. A new way to make calcium- 
silicon oxide pigments reduces their 
alkalinity—thus giving promise of 
their wider acceptance as filler for 
rubbers and plastics. 

Until now, these pigments have 
had limited use because of their 
high calcium content and alkalinity. 
Their agglomerates resisted break 
down in milling operations. 

The new process features the re- 
action of aqueous sodium silicate 
and calcium chloride solutions with 
CO, to form a product consisting 
of small particles—20 to 50 millimi- 
crons in diameter. These particles 
form agglomerates which break 
down when milled. 
> Reaction Variables — Several fac- 
tors affect the success of this simple 
reaction: 

¢ Sodium silicate should con 
tain SiO, and Na,O in the ratio of 
3.25:1. The preferred weight ratio 
of SiO,:CaO is 1:). 

¢ Calcium chloride can be re 
placed by any calcium compound 
that’s slightly soluble in alkaline 
solutions. 

¢ CO, can be replaced by any 
acid that will not form a calcium 
salt less soluble than the silicate 
Enough acid must be added to 


maintain a pH of from 8.5 to 10.5. 

eReaction temperatures 
should be no lower than 60 C. 
Reaction time varies with tempera- 
ture—e.g. 8 hr. at 65 C., 2 hr. at 
85 C. 


After the pH stabilizes, the solu 
tion is filtered or centrifuged to 
separate the product.—U. S. 2,679,- 
463 by G. B. Alexander and R. K. 
Iler to E. I. du Pont de Nemours 
& Co. 
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Deodorized oil 








Deodorizing Vegetable Oils 


Savings in time and money are 
the claims of a new process for de- 
odorizing degummed and bleached 
vegetable oils. 

Like conventional methods, the 
new process involves a low-pressure 
steam distillation. But the simi- 
larity ends here. For the improved 
procedure affords: 

e Faster reaction time—10-48 
ininutes instead of 1-8 hours. 

¢ Lower steam consumption 
0.05-0.20 compared with 1-4 Ib./ 
100 Ib. oil per hr. 

e Lower reaction temperatures 

190-250 F. rather than 400-475 F. 

e Lower pressures—20-60 mi 
crons in lieu of 4-20 mm. Hg. 
> How It’s Done—First step in the 
continuous process consists of de- 
gassing the oil to remove molecular 
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oxygen. Stripping agents (alcohol, 
hexane, heptane) can then be added 
to facilitate removal of volatile 
constituents. 

Next, the oil flows to a column 
maintained at the prescribed tem- 
perature and pressure. Feed flows 
over the spreading cap and down 
through the packed annular section 
It may, because of its impeded flow, 
also run through the perforated 
tube and down the inner wall. 

Total holding time in the col- 
umn (regulated by the flow rate of 
feed) is 3-10 minutes. Vapors exit 
ing from the column top go to a 
condenser or other collector. Bot 
toms are deodorized oil.—U. S. 2,- 
674,609 by R. E. Beal and E. B. 
Lancaster to United States of Amer- 
ica (Sec’y. of Agriculture). 
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PETROCHEMICALS 


the nucleus 


of 


tomorrow’s 
chemical industry 


Many have predicted that by 1975 there will 
be 54 billion pounds of petrochemicals produced 
yearly—360 percent over the 1950 figure. And it 
is agreed that this poundage will represent better 
than 50 percent of the total chemical production. 
In fact, petrochemicals will form the nucleus of 
our future chemical industry. 

National Petro-Chemicals Corporation’s inte- 


grated operation at Tuscola, Illinois can help you 


NATIONAL PE 


Cc O R P O 


to participate in the expansion. The Petro plant 
takes natural gas from the pipe line and upgrades 
it into valuable raw materials such as ethylene, 
propane and butane, into important intermediates 
such as ethyl alcohol and ethyl chloride, and into 
polyethylene. This plant can be part of your pro- 
duction facilities. 

We will be happy to speak with you about long 
term contract arrangements. 


~CHEMICALS 


T I O N 


A joins enterprise of National Distillers Products Corporation and Panhandle Eastern Pipetine Compary 
99 PARK AVENUE, NEW YORK 16, N. Y. 
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Your Checklist of New Equipment Patents 


Operation . . About 


Distillation Entrainment reduction in bubble cap towers 
Gas-liquid contacting tray 
Spray-grid tray column with fluid distribution or 
draw-off tray 
Molecular still 
High vacuum distillation and drying system 
Drying Apparatus for treating fibrous sheets with super 
heated steam or vapors 
Extrusion and molding Combinatien extrusion-injection molder 
Compression molder 
Injection molder. 
Molder for plastic articles 
Filtration Cell-type filter 
Multiple-leaf rotary filter 
Fluid and particle flow levator for contact material 
Liquid-granular solids contacter 
Gas absorption Radial spray-type gas and liquid scrubber 
Heat transfer Pebble heater 
Method and apparatus for storing heat. 


lurbulence strip for heat exchanger tubes 
Built-up plate heat exchanger with spiral flow 
langentially finned heat exchange tube.. 
Rotary air preheaters 
Vebble heater 
Heat exchanger for hot air furnaces 
Liquid-liquid contacting Contact tower... 
Resolution of water-in-oil emulsions with ar 
electric treater 
Multistage continuous liquid-liquid contacter 
Mixer-settler contacter 
Solid-gas separation Recovery of water-soluble materials suspended in 
hot gases 
Energising system for electrostatic precipitators. . 
Cyclone separator . 
~ moving dust and condensable vapors from gases 
Gas filter 
A.c. ion filter for electrical precipitators 
Wet bottom precipitator 
Gas filter. . 
Air purifier ; 
Dolid-solid separation Classification of solids 
Storage Storage of liquefied gases 


...And New Process Patents 


Product... Process... 


Carbon Activated carbons from tar pitches 
l'reating high pH furnace carbon black. 
Carbon black production 
Catalysts Control of catalyst hydration 
Regeneration of phosphorus- molybder num oxide 
catalyst 
Detergents Production of alkylated aryl sulfonate detergents 
Dyes. How to mix, vacuum dry and pulverize an ortho- 
cellutone dye. - ; 
Fats and oils Wrinkling oils from polymerized nonwrinkling 
bases 
Purifying monoglycerides from supergly corinated 
refined fats 
Fatty oils recovery 
Refining phosphatides- containing vegetable, 
marine and animal oils 
Fertilizers. Digestion of phosphate rock 
Fuels... . sae Combustible gas manufacture 
Water gas from gasified car bonaceous ‘solids 
Gases... Air separation. 
Air separation... 
Continuous remov val of Hs from gas 
HCN and acetylene venmenceen 
Glase Annealing glass 
Annealing glass. . 
Hydrocarbons Dehydration of liquetied petroleum gas 
Para-xylene separation 
Catalytic decomposition of hydrocarbons 
Recovering shale oil 
High molecular weight eromaties removed from 
high-boiling eils 
Inorganic chemicals Recovery of sulfur dioxide in waste gases 
Hydroearbon conversion with aluminum chloride- 
hydrocarbon complex catalysts... 
Preparation of uranium tetrafluoride 


Inventor or Assignee . . . 


Standard Oil Development Co 
Koch Engineering Co., Inc 
Shell Development Co 


Atomic Energy Commission 
Kraft Foods Co 
Julien Dungler 


Harold Corbett. 
Stanley G. Mock 
H-P-M- Development Corp. 
Vinl-Cast, Inc. 

Earl G. Gunn 

Frank V. Burman 
Sun Oil Co. 

Houdry Process Corp 
Joseph van Ackeren 
Phillips Petroleum Co 
Maria Telkes 


Young Radiator Co 

Alvin Hock, 8r 

Andre Huet. 

Jarvis C. Marble et al 
Phillips Petroleum Co. 

W. Butler and 8. F. Pride 
Socony-Vacuum Oil Co., Inc. 
Petrolite Corp. 


Atomic Energy Commission 
Atomic Energy Commission 
Research Corp.. 


Research Corp 

Hendrick van der Kolk 
Standard Oil Development C 
U. 8. Sec’y. of War 

Research Corp 

Research Corp.. 

Mine Safety Appliances Co. 
Hans J. Kaufmann 

Charles E. Warsaw 

Air Reduction Co., Inc. 


Inventor or Assignee ... 


Allied Chemical & Dye Corp 
Phillips Petroleum Co. 

United Carbon Co., Ine 
Standard Oil Development Co 
The Distillers Co. Ltd. 


Shell Development Co 
Struthers Wells Corp. 


New Wrinkle, Inc... 
Swift & Co..... 


The Chemical Foundation, Inc 
The De Laval Separator Co 


Cannac Research & Development Co 
William W. Odell. . 

Pittsburgh C onsolidation Cc coal Co.. 
‘The Heat-X-Changer Co., Inc... 
Julian Langer 

Humphreys & Glasgow L td. 
Phillips Petroleum Co. 

Ovide Wambreuze.. 

Emhart Mfg. Co.... : 

Standard Oil Development Co 
Standard Oil Development Co 
Standard Oil Development Co. . 
Phillips Petroleum Co 

Standard Oil Development Co 


Texas Gulf Sulphur Co. 


Standard Oil Ce. (Ind.). . 


8. Atomic Energy Commission 
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Patent No... 
2,681,218 
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Patent No... 


2,681,318 
2,682,448 


. 2,682,450 


2,681,374 
2,683,122 


2,676, 185 
2,677,504 


2,676,918 
2,682,550 


2,674,518 


E/NGINEERING 






































Omega Continuous Chemical Feeding System includes: CA) 
loading hopper, (B) dust collector, (C) bucket elevator, 
(D) storage hopper with low level alarm, CE) Rotolock 
Feeder, (F) inspection chute, (G) dissolving chamber, CH) 
ejector for delivering chemical solution to raw waste channel, 
CJ) pH controller, and CK) pneumatic positioner for varying 
feed rate in proportion to pH. 


CONTINUOUS WASTE NEUTRALIZING 
THE EASY, OMEGA WAY 


accuracy (within 1%) and wide range insure proper 


OLVERINE TUBE Division of Calumet & Hecla, 

Inc., at Decatur, Ala., uses this Omega Con- 
tinuous Chemical Feeding System to neutralize acid 
pickle liquor wastes. As shown in the drawing, the system 
is a “load it, forget it’ combination of standard Omega 
units engineered for continuous, automatic operation. 
Soda ash is fed by an Omega Rotolock Feeder in response 
to a pH Controller — at rates varying over a 15 to 1500 
Ibs. per hr. range. The Rotolock Feeder’s high volumetric 


See Omega Continuous Chemical Feeders 


waste neutralization under all flow conditions. 

This system—selected from the many available Omega 
chemical feeding “equipment packages” — was engi- 
neered in cooperation with Howard, Hickerson and Jor- 
don, Engineers-Architects, of Nashville, Tenn. Omega 
welcomes the opportunity of working with you and your 
engineers in the application of Omega Feeders to your 
chemical ae pooree. 


Mattenal’ Choceal toapeaition tr Cotengee 


ome eee cme eee eee ete ame eS me sm Se ems eee ie snes mee nee ee a em ctr ee 


Name 


OMEGA A. FEEDERS 


DIVISION OF B-I-F INDUSTRIES, SO O@iievit Company 
Street 


City 


fFEeoOEeRS 
comTeous 





OMEGA MACHINE COMPANY, 369k Harris Ave., Prov. 1, 8.1. 


Send Bulletin 45-H8 describing Omega Reotoleck Feeders 
Our chemical feeding problem invelves . 


Send “Industrial Waste Treatment Guide” (Bulletin BIF-4A)—also 
details on other Omega waste treatment “packages”. 


ee 
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New Process Patents (continued) 


Inorganic chemicals, cont........ 


Metals and ores. 


Organic chemicals 


Resins... 


Rubber 


Synthesis gas and products. 


Synthetic fibers. . . 


Vitamins 


Water... 
Waxes.. 


Solution phase process for conversion of sodium 
sulfide into sodium salts of carbonic acid 
Hydrazine manufacture.............. Se ieee 


Production of hydrazine. 

Recovery of iodine from oil well brine 

Concentration of phosphate ores... 

Production of uranium tetrachloride 

Manufacture of hydrazine sulfonates. 

Hydrazine sulfate preparation. . . 

Manufacture of hydrazine 

Titanium oxides production. . . 

Zine smelting 

Pr A. +i 

Preparation of Vimidene ne using ultraviolet 
light. . . 





Acetal production 
Preparation of alkyl-nitro-aromatic ketones. . 
Production of hydroperoxides of 


Cracking fluorine epds.. . Se 

Chlorination of hydrocarbons 

Hydrogenation of polyunsaturated opds. 
Aromatics from petroleum by thermal conversion. 
Alkylating isobutane with ethylene Re 
Paraformaldehyde —- 

Air oxidation of cycloalkanes. . 

Dehydration of formaldehyde. . 

Manufacture of beta-methyl- -merca pto propion- 


aldehy 
Alkyl p gas 
Separation of straight a primary alcohols fre rom 





Dechlorination of chloroethane 
Chlorinolysis of methane 
Separation of organic cpds. by urea complex 


1, +, J, 


from hi 

Manufacture of | ethyl and vinyl chlorides. . 

Production of chloromethyl methyl ether. . 

of opr acid... 

Sipdocasshens oxidation 

Vinyl formate preparation. . 

Pentaerythritol crystallization. 

Polymerizing olefins. 

Gas recovery in the sulfochlorination of hydro- 
carbons 

Single-stage preparation of alcohols from CO, Hs 
and olefins 

Production of clear, pigmented oil-in-water resin 
emulsions 

Acetone-formaldehyde resin manufacture 

Production of ethylene polyamine-modified urea- 
formaldehyde resins 

Production of water-dispersible sulfonates of 
alkeny! aromatic resins 

Coagulating polymer latices prepared in irue 

aqueous emulsion 

Latex foam production 

Preparation of lignin-reinforced rubber 

Rubber processing in the presence of carbon black 
and an organic peroxide.................... 

Preparation of high solids synthetic rubber latex 

Removing cobalt and iron from oxo aldehydes... 








Inventor or Assignee . Patent No. . 


Rayonier, Inc.. ‘ 2,675, 297 
Mathieson Chemical Corp. 


2,675,911 
2,675,301 
. 2.676.092 
. 2,676,705 
. 2,677,592 
. 2,677,599 
2, 682,446 
2,683 ,078 


The M. W. Kellogg Co. 

The Texas Co. 

Attapulgus Minerals & Chemicals Corp... 
U. 8. Atomic Energy Commission....... 
De Directie van de ee? in Limburg. 
Mathieson Chemical Corp... 

The M. W. Kellogg Co. 

Horizons Titanium Corp... 

The National Smelting Co. L td. 

Imperial Chemical Industries Ltd.. 

Henkel & Cie.. ; 


2,682,462 
2,674,569 
2,674,572 


Soc. Anonyme des Manufactures des Glaces et 
Produits Chimiques de Saint-Gobain 

Soc. des Usines Chimiques Rhone-Poulenc..... 2,674,625-6 

Monsanto Chemical Co 2,674,628 

Soc. des Usines Chimiques Rhone-Poulenc.... 2,674,629 

Allied Chemical & nee Corp 

Otto Reitlinger...... 

Shell Development Co. 

Sinclair Refining Co... .. . — 

Standard Oil Development Co... 

Celanese Corp. of America. 

Standard Oil Development Co... ‘ 

E. I. du Pont de Nemours & Co 2,676, 143 

E. I. du Pont de Nemours & Co. . 2,676,190 

Universal Oil Products Co. eee . 2,676,192 


2,676,995 
. 2,676,997 
2,676,998 
2,681 ,332-7 


Standard Oil Development Co.. 
The Dow Chemical Co.. . 
Diamond ‘Alkali Co. 


The Texas Co.. 

Ethyl Corp... an 

The Dow Chemical Co. 
Minnesota Mining & Mfg. Co. 
Continental Oil Go........ 
Eastman Kodak Co....... 
Heyden Chemical Corp. 
Standard Oil Development Co. 
Standard Oil Develapment Co 


Standard Oil Co. (Ind.) 
Laszlo Auer....... 2,681,322 


2,683,133 
. 2,683,134 


Harvel Research Corp....... 
Allied Chemical & Dye Corp. 


The Dow Chemical Co. 2,683, 137 


673,193 
‘6 173,723 
676,931 


Shell Development Co 
U. 8. Rubber Co.... late 2 
Weat Virginia Pulp & Paper Co........ a | 


SF, i NT OB cc sccvcvesss : 
Standard Oil Development Co... 

Standard Oil Development Co. . 
Stanolind Oil & Gas Co 


2,676,944 
. 2,676,951 
2,681,368 
2,681,924 





Upping the yield of water-soluble ch J in 
hydrocarbon synthesis 
Hydrocarbon synthesis process. . . 


Synthesis gas preparation... . . 


Catalytic synthesis of hydrocarbons... 
Dextran filamens, manufacture 


Removing C8 with oll from viscose yarn.. 
to prevent nylon gel formation... 

Fractional liquid extraction of vitamins. . ’ 

Making vitamin A and intermediates. . . 


Water sof 

Wax separation by adduct formation 

Wax oxidate production 

Continuous wax production from ethylene and a 
normally liquid organic 


2,682,552 & 
2,683,158 
2,683,121 & 
2,683,152 
> ow ae 
The Commonwealth psapstiae Co. of Ohio... 2,674,517 
The Chemstrand Corp. . ‘ 


Standard Oil Development Co 


The M. W. Kellogg Co. 


E, 1. du Pont de Nemours & Co. =~ 


E. I. du Pont de Nemours & Co. 
E. I. du Pont de Nemours & Co 
Hoffmann-La Roche Inc..... 
Eastman Kodak Co... 


The Permutit Co.. 
Socony- Vacuum Oil Co. “Ine. 


Allied Chemical & Dye Corp 
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2,675, 298-300 
& 2,675,302 & 


2,681, 847-51 
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Only the package is different. 


This is the same watertight, 100-lb. multi- 
wall bag as before... only the name 
“ARCADIAN” is new. And as always, 
you can rely upon a single phone call to 
bring prompt delivery of a single bag or 
carload. Stocks maintained at convenient 
points assure fast, on-time delivery—even 
on short notice. 

No matter what your product or proc- 
ess, you will want to see the advantage 
of using Nitrogen Division laboratory- 
pure Crystal Urea. And if you need assist- 
ance for solving a particularly thorny 
problem, experienced Nitrogen Division 
technicians are ready to help you at all 
times. Arrange now for your first ship- 
ment. Write, wire or phone today! 
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At the opening this year of our new plant in 
Omaha, Nebraska, Nitrogen Division of Allied 
Chemical & Dye Corporation became the first 
and ONLY multiplant producer of Crystal Urea 
in America. 

With additional production of high-purity 
Crystal Urea... equal to U.S.P. standards... 
you are assured of a steady supply at all times. 
You always get highest quality (ARCADIAN) 
Crystal Urea at industrial prices. 


Ammonia 

Sodium Nitrate 
Urea 

Ethylene Oxide 
Ethylene Glycol 
Diethylene Glycol 
Triethylene Glycol 
Methano! 
Formaldehyde 
Nitrogen Tetroxide 
U.F. Concentrate—85 
Nitrogen Solutions 
Fertilizers & 

Feed Supplements 


7 aston . 
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£0 CH” 


NITROGEN DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Ironton, Ohio * Orange, Texas * Omaha, Nebr. 
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Profit-building answers fo Modern 


...examples of the wide variety of heavy-metal equipment designed 


and built by Alco to meet today's demands in petroleum and 


petrochemical processing .. . results of Alco Experience 


... gained through many years of designing and building heavy- 
metal equipment for refining and processing companies the 
world over... and AICO Facilities ... capable of handling 
economically an extremely wide range of metal-fabricating 


operations ... of meeting strictest customer specifications. 


=. 


LARGE-DIAMETER BORING MILL, equipped with two rail heads and capable of handling work 25 ft 0 in. 
high, is typical of the complete, modern production facilities in Alco’s shops which can produce virtually 
every type of heavy-metal equipment for the petroleum, chemical and power industries. 
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Processing problems 





HEAT EXCHANGERS, built by Montreal Locomotive Works, Ltd., an Alco affiliate, ready for final piping in 
the Edmonton plant of The Canadian Chemical Company, Limited. Heads, tubes and tube sheets of these 
exchangers are fabricated of Type 316 stainless steel. MLW has supplied more than 200 heat exchangers and 


reboilers for this gigantic new installation. 


- 


AIR-COOLED HEAT EXCHANGERS were supplied by Alco for 
Celanese Corp., of America’s new Pampa, Texas, plant. Mounted 
in 17- by 24-ft induced-draft housings, each cooling bank is 
equipped with two Monel fans supported on silicon rubber. 
Total heat dissipation from this specially engineered installation 
is 229,400,000 Btu per hr, a record for air-cooled condensers. 


You can find your own profit-building answers by using Alco 
facilities and experience on your processing problems. Contact 
your nearest Alco Products sales representative today. Offices 
in Dunkirk, New York, Chicago, Los Angeles, Kansas City, Houston, 
Tulsa and Beaumont. 
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WORLD-WIDE USE of Alco equipment is typified by the wide 
range of Alco coolers, exchangers, condensers and heaters in 
service at the Aquila refinery in Trieste, Italy. Operating on 
Middle Eastern crudes, Aquila’s annual capacity is over 900,000 
tons with products including high-octane gasoline, top-quality 
lubricating oils and several types of asphalts and paraffin waxes. 


ALCO 


AMERICAN LOCOMOTIVE COMPANY 
Sales and Service Offices in Principal Cities 
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NEW FLUIDS HANDLING EQUIPMENT 
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Keeps Seal ‘Tight at High Temperature 


Using standard, single, mechani 
cal seals a redesigned line of process 
pumps now handles liquids up to 
750 F for long periods without 
shutdown. By contrast, seals of this 
type generally are limited to a 
maximum operating temperature of 
400 F. 

The secret, of course, is that the 
seal actually is kept cool even 
though the pump is working on 
Aigh temperature liquid. And credit 
for keeping the seal cool goes to an 
effective cooling jacket around the 
stuffing box; one that reduces stuf 
fing box temperature without un- 
due cooling of the process liquid in 
the body of the pump. 


How well the cooling system 


works is shown on the accom- 
panying curve for tests on a 2x3 
pump run from shutoff to maxi- 
mum capacity. With a constant 
coolant rate of 5 gpm., variations in 
capacity and head conditions did 
not make any measurable change 
in the stuffing box temperature. 

Actual operation in the field has 
revealed 3 to 4 months unattended 
continuous performance. Examina- 
tion of seals at the end of this 
period showed slight wear on seal 
faces but not enough to require 
new carbon inserts. The pumps 
have continued to give satisfactory 
service to date. 

The seal being used on these 
pumps is a standard type that is 


readily available and interchange- 
able with conventional packing. 

Cooling jacket position has been 
localized about the stuffing box. 
It extends along the full length of 
the box to cool liquid within the 
box without cooling the liquid 
within the pump. 

Circulation of high temperature 
liquid from the casing to the stuf- 
fing box has been held to a mini- 
mum. Liquid within the box is 
cooled well below the temperature 
limit of the seal at all times. 

Stuffing box depth is sufficient 
so that cooling of the shaft is ade- 
quate to prevent damage to the me- 
chanical seal and Teflon packing. 

Cooling water for the pump can 
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© CLOSE TOLERANCES NO CONSTANT INSPECTION¢ 
TO JAM PISTON —ALL AREAS ACCESSIBLE ° 


NO WEATHER WORRIES 


ohininates maintenance problems 


BECAUSE THE WIGGINS 1S 
THE SIMPLEST (AND SAFEST) 
OF ALL GASHOLDERS 
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TO RUST OR BREAK — 


White {pe Ueformation ERAL7 GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


135 South La Salle Street 
AS PATENTED Chicago 90, Illinois 
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Equipment on these pages made news this month .. . 


Page number is also Reader Service code number 


New Fluids Handling Equipment 
High Temperature Pump 
Gas Scrubber ... 
Acid Tank Covers 
Tablet Press 
Extreme Pressure Compressor 
Pump ... 
Teflon Bellows 
Plastic Pipe 


Reduction Gear .... 
Breaker Enclosure . 


New Processing Equipment 
Resin Extruder ......... 
Filter Cover 
Disk Disperser 
Pulverizer 


New Instruments & Controls 
Pressure Balance .. 


New Packaging & Handling Equipment 


Paper Pallet .. 
Drum Filler . 

Batch Weigher 

Small Power Shovel . 


New Electrical & Mechanical Equipment 


Mobile X-Ray . 
Power Outlet 
Shaft Coupling 


Indicating Amplifier .. 


Telemetering System . 
Mass Spectrometer . 
Gas Flow Meter .... 
Heat Recorder .... 
Vibration Control 


274A 
ey). 
. 274C 


Hygrometer 
‘Temperature 


Differential Converter ‘Transmitter 


Remote Indicator-Recorder 


--- For more details, use Reader Service Card on page 4197 
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360 3GPM. Jocket 
Cooling Woter 





280 


5 GPM. Jacket 
Cooling Woter 
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320 400 480 560 640 720 80C 
Pumping Temperature, Deg F. 











DEGREE of cooling with redesign. 


be taken directly from the plant 
supply. Since it is not contami 
nated in passing through the cool- 
ing jacket it can be returned to 
the plant supply. No special cool- 
ant or auxiliary equipment _ is 
needed. 

Present field installations include 
units up to 6-in. size at temper- 
atures up to 750 F. Pumps built 
with mechanical seals for high tem 
perature service range in capacity 
from 10 to 5,000 gpm. and total 
dynamic heads up to and including 
500 ft.—Dean Brothers Pumps Inc., 
323 West 10th St., Indianapolis 7, 
Ind. 264A 


266 





Small Serubber 


Removes air-borne acid fumes 
by spray-injection of water. 


Designed for spot use in the 
chemical processing industries the 
model A Scrubjet prevents dis- 
charge of acid fumes to the at- 
mosphere. Units already installed 
are effectively scrubbing fumes of 
hydrochloric, phosphoric and_hy- 
drobromic acids. 

Gas entering the unit contacts 
a spray injection of water traveling 
in the same direction. Water leaves 
through a trap at the bottom of 
the unit. Scrubbed gas reverses 
direction and discharges through 
a small tower packed with Raschig 
rings that removes any entrained 
mist. 

Scrubjet A is suitable for 125 
psi. gas-line pressure, comes in four 
sizes for 10 to 100 cfm. of gas or 
air. Water consumption — varies 
from 0.86 to 3.7 gpm. It’s, built 
of either Saran-lined steel, pheno 
lic-coated steel or Type 316 stain- 
less steel.—Saran Lined Pipe Co.., 
2415 Burdette Ave., Ferndale (De- 
troit 20, Mich. 266A 


‘Tank covers for acid process tank: 
are fabricated of Rigidon plastic. 
In sizes up to 18 ft. dia, they 
are light weight and have good 
structural strength at elevated 
temperatures. Pigmented color 
is incorporated to cut mainte- 
nance costs. Special openings 
and outlets can be furnished.— 
Heil Process Equipment Corp., 
12901 Elmwood Ave., Cleveland 
11, Ohio 266B 


‘Tablet press produces far more than 
any comparable machine, has low 
first cost and tool cost. Produc- 
ing at a rate of 1150 tablets per 
min. this single rotary press han- 
dles tablets up to 3 in. dia. with 
3} in. cell depth.—Arthur Colton 
Co., 3400 East Lafayette, Detroit 
7, Michigan 266C 
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To ITLOT CG CHEMICALS 


YEARS 


The men who put the Ace rubber lining 
in this steel tank know that acid seeping 
through a pinhole . . . or a tiny blister... 
may cause needless expense for repairs 
years from now. They know that the cost 
of sure protection now is less than the cost 
of patching up or scrapping equipment that 
fails too soon. For that reason they work to 
the highest standards of perfection and skill. 

Before the lining is applied, every inch 
of steel is grit blasted. Weld fillets are 





ground smooth. The rubber itself — a 
compound selected specifically for the 
chemicals this tank is to hold — is labora- 
tory-controlled at every step. The lining is 
two layers deep — soft rubber for firm, 
resilient bond, with age-proof, corrosion 
resistant hard rubber on top. Seams are 
wide, carefully rolled down. Fillets get 
extra protection. Final step is 35,000-volt 
brush test sensitive enough to spot any un- 
suspected weakness up to 8 inches away. 


If you want this sure protection against corrosion, write 


RESISTANT 


Ace today for data on equipment available, and lists of 
corrosives that can be handled by Ace rubber or plastics. 


_ ACE’ rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, N. Y. 
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NEW FLUIDS HANDLING EQUIPMENT 





Vertical Compressor 


Saves Spuce and... 




















Cuts Extreme Pressure Cost 


With increasing need for higher pressures in 


chemical synthesis European engineers have turned to the 


vertical compressor as a cost-saving, smooth performer. 


Building compressors for ex 
treme pressures such as found in 
polyethylene synthesis has posed 
some serious design problems. In 
Europe, many of the mechanical 
problems have been _ resolved 
through adoption of a vertical de- 
sign in preference to the more 
conventional horizontal type. And 
the switchover has proved so sound 
that this type unit now is preferred 
also for medium pressures. 
>» Money in the Pocket—Aside from 
mechanical advantages, manufac 
turers have found the vertical 
units offer some noteworthy sav- 
ings on initial expenditure, op- 
erating and maintenance expenses. 

On building and _ foundation 
costs the vertical compressors save 
up to 75%. Floorspace is only 
30% of that needed for horizontal 
machines (intercoolers included 
for both). Over-all dimensions 
of the building can be lower and 
narrower. 
> Operating Center — Operation. 
wise, vertical units are controlled 
from a panel on the obstruction- 
free platform. All instruments, 
safety valves, bypasses, blowdowns 
etc. are located there. 

From the operating platform 


there is a clear view of the entire 
installation. Compressor valves, 
stuffing boxes etc. are accessible 
from this level. 

Below the operating platform 
are found the drive motor, driving 
mechanism, intercoolers, conden- 
sate traps and connecting piping. 

Maintenancewise, vertical com 
pressors can be serviced with 
minimum downtime. Crews can 


Vertical vs. Horizontal 


7-stage 7-stage 

Verti- Hori- 

cal zontal 

Discharge pressure, 

|| SRS ; 14,300 

Capacity, cfm. 2,240 

Stroke, in. 28 

Speed, rpm... . 122 

Floorspace, sq. ft... 2,150 
Building volume, cu. 

Bacieays : 10,600 

Foundation, cu. yd.. 970 


building, 
4.0 

Cost of foundation, 
relative... 1.0 4.66 


Note: This comparison is for one 
location but should be generally true. 
It does not take into consideration that 
costs for overhead crane and main 
synchronous drive motor are lower for 
the vertical unit. 


work simultaneously on different 
levels and sides of the machine. 
Stays in Place —Rigidity in a 
compressor keeps misalignment at 
a minimum despite pulsating 
elastic deformations caused by al- 
ternating compression and inertial 
forces. 

Design of the vertical unit per 
mits maximum rigidity. The driv- 
ing mechanism consisting of 
crankshaft, connecting rods and 
crossheads can have a common 
housing like a ship’s diesel engine. 
On top the cylinders for the dif- 
ferent stages can be bolted to- 
gether. Such practice cannot be 
followed with horizontal com- 
pressors because it would hamper 
accessibility to various parts. 
> Bearings—Main bearings on ver- 
tical machines are split horizontally 
with the upper cap held down to 
the lower crankcase by studs and 
nuts. This is a good arrangement 
because the forces holding the 
bearing together are directly op- 
posed to the acting forces of grav- 
ity, inertia and compression. 

In the horizontal machine com 
promise bearing arrangements hav: 
been worked out by various manu 
facturers. Reason is that the acting 
forces are not all in the same 
direction. Gravity acts vertically 
but inertia and compression forces 
are horizontal. 

Lubricant can be distributed 
evenly with ease on the vertical 
units. It is introduced at the top 
and runs down through the unit 
by gravity. In case of partial fail- 
ure of lub-oil distribution, over 
heating will be even and with less 
danger of permanent damage than 
with horizontal units. 

For medium and extreme pres- 
sure needs the vertical compressor 
appears to face a bright future. 
F. C. Versteegh, Rm. 217, 753 
Bush St., San Francisco 2, Calif. 
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> ADSCO piston-ring expansion joints can 
be serviced ...in fact, unpacked and re- 
packed ...under full line pressure. There 
is no interruption of service, no down-time 
for repacking, because the job is done un- 
der normal working conditions. 


> Yet this isn’t the only great feature of 
this high-quality joint. Slip is completely 
guided... split external guide permits 
smaller manholes ... limit stops prevent 
over-travel of slip... polished surface can- 
not be scored because slip is in contact 
with packing only... misalignment is pre- 
vented by both internal and external guid- 
ing. ADSCO piston-ring expansion joints 
are available in a full range of sizes, with 
4", 8”, or 12” traverse per slip, for pressures 
to 400 psi and greater and for temperatures 
to 800F and higher. Call an ADSCO rep- 
resentative or write for Bulletin 35-15H. 


Last strand of packing being with- 
drawn from prow Bes box. 


Close-up La ow shows all pack- 
it 


ing removed. steam at 240 lbs. 
pressure and with 300° superheat 
there is no trace of steam in the 
empty stuffing box. 


With periodic adjustments of the gland, it 
may never be necessary to repack the stuffing 
box in an ADSCO piston-ring expansion 
joint. However, lack of maintenance may 
make it necessary at some time to do so and 
the job is easy with this ADSCO joint. The 
piston rings hold the line pressure during 
the unpacking and repacking operation. 
With the vent valve open, the vent chamber 
is at atmospheric pressure and, under this 
condition, no steam can enter the stuffing 
box space. Thus complete repacking can be 
done under full line pressure. 


EXPANSION JOINTS 
HEAT EXCHANGERS 
STEAM TRAPS 
STRAINERS 
SEPARATORS 
METERS 


AMERICAN [DISTRICT STEAM COMPANY. [NC. 


GENERAL OFFICES 
NORTH TONAWANDA, NEW YORK 


PLANTS: NORTH TONAWANDA, N. Y., AND RICHMOND, CALIF. 
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’ FLUIDS HANDLING EQUIPMENT 





In its first performance on 
Bennett Productions’ Big Idea 
TV program the Vibro-Pump 
(Chem, Eng., May ’52, p. 220) 
was seeking a manufacturer. Re- 
cently, Inventor Gemeinhardt 
returned to the program with 
officials of the H&H Mfg. Co. 
which now is producing the 





Wooed by Television, Won by Performance 


pump for general distribution. 
Operating on a vibratory princi- 
ple the pump showed its ability 
to handle slurries of beans, el- 
bow macaroni, sand and rivets. It 
also can pump mud and liquids 
with up to 20% vapor.—-H & H 
Mfg. Co., Sycamore & Mill Rd., 
Clifton Hgts., Pa. 270A 








Tefion Bellows 


Available with companion 
flanges conforming to stand- 
ard circles and numbers. 


Bellows of Teflon now are fur- 
nished with companion flanges that 
conform to American Standard 
bolt hole circles and numbers for 
pressures up to 125 psi. Satisfying 
need for chemical inertness, and 
resistance to corrosion and heat 
they are used as vibration dampen- 
“ers, expansion joints and connect- 


ors. A wide range of designs finds 
use for metering pumps, pressure 
accumulators, batching scales, hy- 
draulic systems and others. 

A new convolution form gives 
greater strength, longer life and 
increased flexibility. Retaining 
formation at full free length, the 
bellows are subjected to minimum 
residual and working strain. Op- 
erating temperature range is from 
—94 to +500 F.—Crane Packing 
Co., Dept. CE, 1800 Cuyler Ave., 
Chicago 13, Ill. 270B 


High Impact Pipe 


Withstands chemicals, high 
working pressures and heavy 
impact. 


If this is a peek at the future 
and a typical pipefitter for light- 
weight rigid plastic pipe then we'll 
all be stampeding to buy in car- 
load lots. Maybe it’s a harbinger 
of things to come when a young 
lady can shoulder with ease three 
10-ft. lengths of pipe. 

This new, rigid, high-impact 
Koroseal pipe is tough, durable 
and able to withstand rough han 
dling and hard usage under severe 
operating conditions. It is chem 
ically resistant, odorless, will not 
rot, rust or corrode and has ex- 
cellent aging properties for indoor, 
outdoor and underground use. 

Furnished in lengths to 20 ft. 
and diameters from 4 through 2 
in. the new pipe costs less than 
equivalent sizes of stainless steel 
pipe. Threaded fittings are stand- 
ard; flanged connections are recom- 
mended for joining Koroseal pipe 
to other pipe systems.—B. F. Good- 
rich Co., Industrial Products Div., 
Akron, Ohio. 270C 





EQUIPMENT COSTS 





926 Averoges!00 











953. 
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Process Industries 1954 


Cement mfg 
Chemical P 
Clay products 
Glass mfg. . 
Paint mfg 
Paper mfg. 
Petroleum ind. . 
Rubber ind. 
Process ind. avg 


October 1954 


Kelated Industries 
Elec. power equip... 
Mining, milling .. 
Refrigerating 
Steam power 


Compiled quarterly by Marshall and 
Stevens, evaluation engineers, Chicago 
and Los Angeles. See Chem. Eng., Nov. 
1947, pp. 124-6 for method of obtaining 
index numbers; March 1954, pp 214-5 
for annual averages since 1913. 
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FOR LOW 


Model KC-2 
2.0 Cu. Ft./Min. 
(57 Liters) : 
Model KC-15 
15.2 Cu. Ft./Min. 
(430 Liters) 


Model KC-46 
46.0 Cu. Ft./Min. 
(1300 Liters) 


Model KC-5 
4.9 Cu. Ft./Min. 
(140 Liters) 


Kinney Compound Vacuum Pumps produce low absolute pressures of 0.2 micron 
(McLeod) or better completely unassisted. They are quick starting, high pumping speed 
units, designed to answer every requirement of the laboratory or pilot plant. All four 
of these pumps can be effectively gas-ballasted for handling water-vapors. 

Write us about your vacuum problems. Competent vacuum engineers in all our 
district offices are ready to help you. Send coupon for details. Kinney Mfg. Division, 
Boston 30, Massachusetts. 


‘KINNEY MFG. DIVISION 


THE NEW YORK AIR BRAKE COMPANY N 
3551 WASHINGTON STREET * BOSTON 30 * MASS. 





Company 
Please send Bulletin V54 describing the complete 
line of Kinney Vacuum Pumps. Address 
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NEW PACKAGING & HANDLING EQUIPMENT 


Paper Sling and .. . 


Just insert a paper tube in each end 
of this paper sling and you have an 
Accopak pallet. Loaded pallet (up 
to 24 80-lb. bags) is picked up by 


bayonet forks designed to fit any 





Bayonet Truck Forks... 


fork-lift truck. Unit load can be 
stacked in single, double or triple 
tiers without removal of pallet dur- 
ing storage or shipment. Accopak 
pallets cost less than expendable, 


Speed Handling, Cut Cost 


paperboard pallets; save 8 to 10 hr. 
unloading time compared to non- 
unitized methods.—American Cyana- 
mid Co., 30 Rockefeller Plaza, New 
York 20, N. Y. 272A 








Filler 


Delivers accurate amount of 
liquid to 30 or 55 gal. drums. 


EDrum 


Up to 60 drums per hr. can be 
filled accurately by the Diafram 
filler. Completely free of intricate 
meters it uses a unique, double 
diaphragm for accuracy within 
0.001% in 30 or 55 gal. 

Machine has an all-steel, elipti- 
cal filler body divided by the double 
diaphragm. Each side of the body 
is connected to a common 4-way 
valve. 

Entering liquid is directed by 
the valve first to one side of the 
diaphragm then the other. Liquid 
entering on one side of the dia- 
phragm forces liquid within the 
body on the other side of the dia- 
phragm to discharge through the 


other part of the 4-way valve into 
the drum. 

Discharge from either side of the 
filler is identical. The control 
valve can be operated either man- 
ually or by air—Drum Equipment 
Corp., 947 Lehigh Ave., Union, 
N. J. 272B 


Batch Weigher 


For program batching of li- 
quids and bulk materials. 


Built around an SR-4_ strain 
gage load cell the line of model 
140 Auto-Batch weighing equip- 
ment has a simple design and low 
maintenance. 

The system uses a tank or bin 
supported from the load cell which 
is connected to an electronic indi- 
cator, recording controller to con- 
vert the load signal into the proper 
functions, and a control relay box 
to sequence the functions in their 
proper order and duration. 

Systems are built to handle 
batches from a few pounds to thou- 
sands of pounds. From one to 12 
different ingredients can be in- 
cluded in a batch. Batching can 
be done in either single or repeat 
cycles. 

Other features: remote location 
of instrumentation and_ control 
relay system, if desired; design for 


multi-tank or hopper installations 
where required; automatic — tare 
check system; permanent record of 
each batch.—Gilmore Industries, 
Inc., 5713 Euclid Ave., Cleveland 
3, Ohio. 272C 


Small Power Shovel 


Handles bulk materials in 
cramped quarters. 


Bulk materials can be handled 
in confined space such as boxcars 
with the Bulkmaster mobile power 
shovel. Having a capacity of 11 cu. 
ft. the shovel is suitable for loosely 


' packed materials such as fertilizer, 


chemicals, grain and sand. 

Full shovel lifting speed is 6 sec.; 
dumping speed 1 sec.; lowering 
speed 3 sec. Turning radius is 73 
in. for a body length of 109 in. 
and width of 464 in.—Clark Equip- 
ment Co., Battle Creek, Mich. 

272D 
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Put Yourself 


on Top of the Heap! 


You can collect big money simply by collecting the valuable dust 
that’s usually wasted in your plant’s operations! 


How much? Buell equipment frequently collects as much as 40 
tons a day. Convert that into cash and you can see what you're 
missing! 


Buell specialists have developed three different types of dust col- 
lection equipment. The right equipment to handle any dust collec- 
tion problem. Each is carefully tailored to meet your individual 
problem. Actually, each preblem is different—each solution must 
be different to meet the many variables. 


Buell equipment has set truly amazing records for efficiency. . . 
for low maintenance . . . for versatility. Why settle for less than 
the best? Write Buell Engineering Company, Dept. 12-J, 70 Pine 
Street, New York 5, N. Y. 


a> 20 Years of Engineered Efficiency in 
“a DUST RECOVERY SYSTEMS 


CuemicaL ENcINEERINGC—October 1954 273 





NEW ELECTRICAL & MECHANICAL EQUIPMENT 





Probing X-Ray fingers now search 
out weld flaws in the field through 
this new mobile unit. Capable of 
X-raying steel up to 34 in. thick the 
Resotron 250 (250,000 v.) is less 
than 4 the size and § the weight of a 
conventional }  million-volt unit. 
The 150-Ib, head is shown being 





Mobile X-Ray Ferrets Out Flaws 


placed inside a vessel for weld in- 
spection prior to erection. A snout 
protruding from the head can be in- 
serted into smaller castings to check 
for imperfections, Unit can be used 
on anything from magnesium to 
steel.—General Electric Co., X-Ray 
Dept., Milwaukee 14, Wis. 274A 








Power Outlet 


Has mechanically interlocked 
safety switch and oil immersed 
parts. 


Accidental shutoff of circuit 
power is avoided on the Rowan 
type 620-A3GX outlet by mechani- 
cally interlocking switch handle 
and plug. ‘The plug cannot be in- 
serted or removed while the switch 
is on. Power source must be opened 
by throwing the safety switch be- 
fore the plug can be removed. 

Oil immersion of the parts pre 
vents freezing of the parts due to 
corrosion. Other features: 
off terminal compartments and 
safety jack; provision for padlocking 
the switch in the off position; top 
and bottom conduit — entrance: 
and manually-operated disconnect 
switch of the contacter type with 
quick make and break mechanism. 

Crouse-Hinds Co., Wolf & 7th 
North St., Syracuse, N. Y. 274B 


sealed- 
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Shaft Coupling 


Offers maximum life, torsional 
strength, angular  displace- 


ment. 


Accurately-made couplings of the 
pinned, splined, keyed or flexible 
type are costly and short-lived 
when set to maximum misalign- 
ment. A new universal coupling is 
said to overcome these deficiencies 
by an equilateral tri-lobe shape on 
its driving members. 

It is lighter and less costly than 
an equivalent universal spline cou- 
pling. In relation to its weight it 
provides greater axial and torsional 
strength with smooth and quiet 
operation under heavy loads. 

Male members have a bow-like 
peripheral profile that permits 8° 
angular rotational displacement. 
Driving members are self-centering 
under all loads; have a 15% higher 
load carrying capacity. 

Tri-lobe couplings are available 


in standard sizes up to 5-in. dia 
—Kerns Mfg. Corp., 45-18 Court 
Sq., Dept. 170, Long Island City 
BS ee # 274C 


Reduction Gear 


Is highly efficient at high re- 
duction ratios. 

Efficiencies on the order of 95 
to 95% are claimed for the Cyclo 
reduction gear. Savings in power 
and reduced maintenance result 
directly from this characteristic 

Typical slow speed applications 
where this gear performs well arc 
mixing vats, conveyors, ball mills 
and rotary furnaces. 

Available either as a_ self-con 
tained unit or as an integral mo 
torgear it uses rolling elements to 
achieve its high efficiency yet has 
positive reduction without change 
or slippage. Horsepower range is 
from less than one up to 35 with 
speeds down to 0.2. rpm.—The 
Ore & Chemical Corp., 80 Broad 
St., New York 4, N. Y. 274D 


Breaker Enclosure 


Assures dependable operation 
in dust-laden atmosphere. 


Patterned after Joint Industrial 
Conference requirements, a new 
circuit-breaker enclosure protects 
against lint, dirt, sawdust and other 
foreign matter; assures dependable 
operation. 

Mounting holes and knockouts 
are omitted, External feet simplify 
mounting. Operating mechanism 
is located outside the enclosure. 
Neoprene gasket seals cover shut. 

Enclosures are available for 
I-T-E circuit frame sizes E, F., ] 
and L. Ratings are: 15-600 amp.; 
125-600v. ac.; 125-250 v. dic. 
I-T-E Circuit Breaker Co., 19th 
and Hamilton St., Philadelphia 
30, Pa. 274F. 





For More Information... 


about any item 

in this department, 

circle its code 

number on the 

Reader Service 
Postcard inside the back cover. 








October 1954—CuemicaL ENGINEERING 








What Cuts Labor Cost 50%? 


What Cuts Moisture to 0.1%? “== 


What Cuts Drying Time 907? Bra 


~ 
> 


Operator loads Rotary 
é i are y 50% ac j Vacuum Dryer in Stokes 
Labor and time are reduced 50% by vacuum drying bey 


of a mixture of acetyl salicylic acid and other chemicals. 


Sodium trichloracetate is reduced from 35% 
to 0.1%, moisture content in 8 to 12 hours by vacuum drying. 


Several makers of powdered aluminum and brass avert fire 
and explosion hazards by drying powders and solvents in vacuum. . 
then recover 99% or more of the solvent in the same process. 


Shellac is dried in vacuum in 6 to 8 hours per batch, 

a job that formerly took 72 hours! 

Stokes has the laboratory and pilot plant facilities to test vacuum drying 
of ary product which offers drying difficulties. Methods, cycles, 
equipment, costs will be accurately determined. Stokes has 40 years’ 
experience in vacuum technology to share with you on drying problems. 
Send for an informative brochure, “Vacuum Drying,” on the 

techniques of moisture removal from chemicals, pharmaceuticals 

and other industrial products. 


F. J. Strokes MACHINE COMPANY 
PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / Industria! Tabletting, Powder Metal and Plastics |Molding Presses / Pharmaceutical Equipmen 
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NEW PROCESSING EQUIPMENT 


GLASS fibers are carded, impregnated with resin, then formed to shape in. . . 


DIE and cured continuously by . . . 


New Extruder for Thermosetting Resins 


Now, reinforced plastics can be made in the same 
wide variety of shapes as extruded metals and thermo- 
plastics. Being competitive, they’ll widen plastic usage. 


Kor the plastic fabricator it’s 
good news; he'll be able to offer a 
new line of products and challenge 
extruders of competitive materials. 
No less interested will be the pro- 
spective user; he may find some 
new answers to some old problems. 
> Powerful Challenge—With the 
new Glastruder machine a wide 
range of cross-sectional shapes is 
being made, paralleling those pro- 
duced by metal and thermoplastic 
extrusion techniques. Manufactur- 
ing tolerances are normal for this 
type of material; finish is commer- 
cially acceptable as the stock comes 
from the machine. 

A wide range of fibers, resin 
types, catalysts, fillers etc. can be 
handled by the Glastruder to pro- 
duce almost any specific property, 
as required. For the most part they 
will all be chemically inert sug- 
gesting use in many types of corro- 
sive applications such as oil well 


screens, plating baskets and racks, 
low pressure piping, concrete rein- 
forcing and all types of structural 
members subjected to corrosion. 
>» Cost Picture—Prices for finished 
products generally will be under 
those for comparable monel, 
ceramic, rubber-coated or other 
similar material currently in use. 
Machines are being built for op- 
eration in the U.S.A. on lease-fee 
plus monthly-rental basis. A num- 
ber of advantages have been worked 
out for the operator that would 
not be available to him on an out- 
right purchase. 
> How Done—In operation, the 
Glastruder is fed from spools the 
desired number of fibrous-glass 
rovings. Passing through a carder 
the rovings enter a dip tank where 
they are impregnated with liquid 
resin mixture, then threaded 
through a plastic die for forming 
to the desired size and shape. 


While passing through the form- 
ing bushing the glass-resin mass is 
cured rapidly to rigid shape by 
radio-frequency heating. The fin- 
ished shape is withdrawn from the 
forming bushing by a pulling de- 
vice and automatically cut to re- 
quired length. 

> Versatile-One big advantage of 
the Glastruder is that equipment 
size and complexity do not increase 


Typical Glastruder Product* 
Tensile strength, psi 


Modulus of elasticity 

Compressive strength, psi.. 

Flexural strength, psi 

Rockwell M. hardness. 

Borcol hardness 

Specific gravity 

Water absorption (weight 
change after 24 hr.), %.. 

1ZOD impact strength, ft 
lb./ in. notch 


* The specimen used in determinin 
these specifications contained 65 
Fiberglas, supplied by Owens-Corning 
Fiberglas Corp., and 35% polyester 
resin, supplied by General Electric Co. 
Because of the wide range of fibers, 
resin types, glass content, catalysts, 
fillers, pigments, and dyes used to make 
various Glastrusions for specific uses, 
these specifications are of a general 
nature and are not to be used as 
criteria. 
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The thousands of popular magazines on America's newsstands are made economically possible in large part by “Virginia” Zinc Hydro. 


“VIRGINIA” 


ZINC 
HYDRO 





REDUCES 


PAPER MAKING COSTS 


Maybe it can save money for you, too 


Paper makers wanted a magazine 
sheet that could be sold for less 
than pure sulphite. “Virginia” Zinc 
Hydrosulphite {ZnS,O,) was used 
to brighten low-cost ground-wood 
to a point high enough so that this 
brightened furnish when mixed with 
bleached sulphite produced a sheet 
of desired color and strength. 

Of course, your business may not 
be paper making. But “Virginia” 
reducing and bleaching agents, SO,, 
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Zinc Hydrosulphite and Sodium 
Hydrosulphite, are stellar perform- 
ers in 40 diverse industries. We’re 
always glad to discuss your partic- 
ular problem. 

“Virginia” technical men have 
the know-how and experience to 
help you get the quickest answers. 
Perhaps there are some properties 
of these “Virginia” Chemicals that 
you've overlooked. We shall wel- 
come the opportunity of reviewing 


them in terms of your process, in 
your plant. Industrial Department, 
VIRGINIA SMELTING COMPANY, 
Box 21, West Norfolk, Virginia. 


Field Offices: NEW YORK @ BOSTON e DETROIT 
CHICAGO e@ ATLANTA e@ ASHEVILLE 
Available in Canada and many other countries 


VIRGINIA 
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with the cross-sectional area being 
extruded. Also, running speed does 
not seem to vary appreciably over 
the extreme range of cross-sectional 
areas produced. 

The plastic forming dies on the 
Glastruder can be made quickly 
and easily, are relatively . inex- 
pensive, And downtime for change- 
over from one dic to another has 
been minimized. To sum it up—the 
machine can produce a wide range 
of cross-sectional shapes without 
major changes to the machinery 
and with low die cost. 

The complete machine includes 
glass roving racks, carding device 
resin impregnating tank, impreg 
nating dies, die housing, r-f gen 
erator, the pulling device, auto 
matic cutoff saw, structural mem 
bers, supports and electrical con 
duits. About 7 kw. is required in 
either 220 or 240 v. to operate the 
i hp. pulling motor and the 3 hp. 
saw motor. Also, low pressure air 
is used. 

In its present form, the unit 
weighs 1,800 Ib. and occupies floor 
space measuring 20 x 70 ft. How 
ever, it can be altered for mounting 
on a truck or trailer to follow a 
trenching machine, making and 
laying completely cured pipe. 
> Looking Ahead—Typical of the 
development work to provide an 
even wider market for Glastruder 
products is the effort focused on 
making suitable high pressure pipe. 
The present model produces tub- 
ing wall thicknesses from 0.030 in. 
to the maximum thickness that can 
be handled on the 34x4 in. die. It 
is recommended only to 100 psi. 

At higher pressures, the plastic 
material weeps i.e. finds pinhole es- 
cape through the glass fibers. A 
more satisfactory resin is in the 
offing with epoxies leading the 
parade.—Glastrusions, Inc., 1335 
Santiago Ave., Santa Ana, Calif. 
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Filter Cover 


Operated hydraulically, com- 
bines quick-opening and safety 
features. 


Hydraulic operation of — the 
cover now is included on the Ni- 
agara line of vertical and horizontal 
filters. ‘The resultant uniform pres 
sure makes for even seating and re 
duced wear. 

A hydraulic pump transmits pres 
sure to two hydraulic cylinders 
which rotate the locking ring. Re- 
sultant pressure of the cover against 
a gasket ring seals the filter se- 
curely, 

On the horizontal filters the 
quick - opening hydraulically - oper- 
ated cover is standard equipment; 
it is available at extra cost on the 
vertical units.—Niagara Filters Div., 
American Machine & Metals, Inc., 
East Moline, Tl. 278A 


Disk Disperser 


Emulsifies and disperses with- 
out heating by true shearing 
action. 


A new disk disperser or colloid 
mill is claimed to make emulsions 
using less expensive raw materials. 
Use of knives revolving between 
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perforated plates reduces material 
to fine consistency without gener- 
ating heat. No cooling is needed. 

Disperser is said to provide a 
better-looking, smoother product, 
produce improved product perform- 
ance, increase yield, eliminate off- 
grade batches, develop shorter pro- 
duction cycles, save power and 
steam, increase plant capacity, per 
mit use of lighter kettles for making 
heavier products and allow increases 
in batch size. 

Disk Dispersers are completel; 
self-contained; have an over-all size 
of 53x13x2] in. Drive is a 15 hp., 
1,800 rpm. motor.—Cazenovia Pre- 
cision Machine Co., Inc., East 
Aurora, N. Y. 278B 


Pulverizer 


Removes foreign _ particles 
ahead of active zone to up 
throughput. 


Throughput rate has been 
boosted for the Jet pulverizer by 
incorporating a rock-stripper zone 
Immediately after material enters 
the unit foreign particles of differ 
ent specific gravity than the feed 
are stripped out. 

Majac Jet pulverizers work on 
the principle of attrition between 
particles. Feed material is injected 
through opposing guns so that the 
particles collide with each other at 
high velocity. Machines can be 
used on a wide range of materials 
including limestone, iron ore, clays, 
graphite, feldspar, alumina, insecti- 
cides, fungicides, pigments and for 
exfoliation of fibrous  solids.— 
Majac, Inc., 23rd St. at P.R.R., 
Sharpsburg, Pa. 278C 
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Dependable Source for Chemical Raw Materials 


Reichhold Chemicals, Inc., is one 
of the world’s largest producers of 
synthetic resins, chemical pigment 
colors, and industrial chemicals. 
Started in 1927, in a small 4,000- 
square-foot plant in Ferndale, Mich., 
Reichhold Chemicals now has 31 
plants throughout the world, and 
last year did a world-wide business 
of close to $100,000,000. 


“Polyhydric alcohols are vital 
materials in the making of some 
of our most important resins,” says 
Thomas P. Brown, technical vice 
president, “It is necessary that they 
conform to our rigid composition 
specifications. Consequently, our 
suppliers of chemical raw materials 
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Thomas P. Brown (seated), technical vice president of Reichhold Chemicals, Inc., 
confers with Donald G. Patterson, manager of polyester sales and development. 


“Wyandotte’s raw-material research 
expedites our product research” 


— Thomas P. Brown, Reichhold Chemicals, Inc. 


must maintain very high stand- 
ards. We have found Wyandotte 
glycols and caustic soda reliable 
in this respect. 


“Close collaboration with pro- 
ducers of basic raw materials ex 
pedites our own activities. Sup- 
pliers, like Wyandotte, who are 
continuously researching in their 
own area — basic raw materials — 
enable us to concentrate more of 
our own research on our own for 
mulations and their applications.” 


Are you getting this cost-cutting 
collaboration from your chemical 
supplier? If not, it will pay you 
to talk over your needs with Wyan- 
dotte—a 64-year-old basic pro- 


ducer of organic and imorganic 
chemicals for business and industry, 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 
principal cities. 


olfe 


yan 


CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash » Caustic Soda + Bicarbonate of Soda « Chiorine 

Calcium Carbonate « Calcium Chloride « Glycols « Chlorinated 

Solvents « Synthetic Detergents » Agricultural Insecticides 
Other Organic and Inorganic Chemicals 
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Pressure Balance 


Rapidly and accurately meas- 
ures precision pressures. 


With the brashness of a comer 
the new type 37-103 precision pres- 
sure balance claims to obsolete the 
300-year-old standard for precision 
measurement — mercury manom- 
eters. It overcomes disadvantages 
such as long response time, no con- 
venient method of reading output, 
and necessary tube cleaning. Also 
the small, portable electronic in- 
strument can measure pressure in 
locations formerly inaccessible. 

Operating by dynamic force bal- 
ance, the unit provides readings 
either as differential pressure, gage 
pressure or absolute pressure. It 
furnishes a laboratory standard for 
precise calibration of pressure pick- 
ups with accuracy comparable to 
the highest quality manometers. 

A visual, digital readout counter 
with digits to 1,000 makes imme- 
diate readings possible. The instru- 
ment is designed so that readings 
can be held when required or at- 
tached to electrical tabulating de- 
vices through a built-in electrical 
analog d.c. output of 10 v.—Con- 
solidated Engineering Corp., 330 
North Sierra Madre Villa, Pasa- 
dena 8, Calif. 280A 


Indicating Amplifier 


Increased reliability in measur- 
ing minute d.c. signals from 
instruments. 


Minute d.c. signals from instru- 
ments such as strain gages, thermo- 
couples, null detectors, mass spec- 
trometers, photocells, vacuum, 
pressure and flow gages can be 
measured with increased reliability 
using the 2HLA-3 d.c. indicating 
amplifier. 

Remarkable stability for low level 


measurements rests on use of a sec- 
ond-harmonic magnetic converter 
to replace the usual mechanical- 
vibrator type of converter. Signals 
as low as 2 x 10™ w. can be am- 
plified and measured. Gain is suf- 
ficient to drive the meter or a sep- 
arate ink recorder. 

Other features are extended fre- 
quency response up to 80 cycles per 
sec. with good linearity, and im- 
munity to line voltage fluctuations 
and changes in ambient tempera- 
ture.—Doelcam Corp., 1400 Sol- 
diers Field Rd., Boston 35, Mass. 
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Telemetering System 


Uses pulse code for error-free 
transmission. 


In the Varec pulse-code tele- 
metering system a_ pre-arranged 
code is used for each increment of 
intelligence to be transmitted. This 
is said to give error-proof trans- 
mission, 

The transmitter portion of the 
system sets up the code for the par- 
ticular value of liquid level, or other 
information, and transmits this to 
the receiver portion of the system. 

At the receiver the incoming 
code is translated into the equiva- 
lent measurement increment. Each 
code is a distinct value. There are 
no borderline cases where the value 
may fall between two increments. 

Incorporated in the system is a 
pulse counting feature that guards 
against error from incomplete sig- 
nals. Unless the correct number of 
pulses are received no reading will 
show. 

Varec pulse-code equipment can 
provide liquid-level alarms or warn- 
ings of other off-normal conditions 
at the remote contro] point. Also 
receiver output can be fed into 
printing equipment to give a per- 


manent record of the gage readings, 
alarm warnings and other func- 
tions. Along with automatic print- 
ing, automatic sequencing can be 
added to make possible fully auto- 
matic gaging.—The Vapor Recovery 
Systems Co., 2820 North Alameda 
St., Compton, Calif. 280C 


Mass Spectrometer 


Employs cycloidal focusing to 
extend sensitivity, accuracy 
and range. 


Acclaimed as a significant ad- 
vance, the cycloidal-focusing con- 
cept permits quantitative separa- 
tion by mass spectrometry from 
mass 2 through 150—and scanning 
to mass 180. 

Pen and ink recordings of the 
spectra show as peaks the distribu- 
tion and relative quantity of ions 
resulting from conventional elec- 
tron bombardment. In the cy- 
cloidal analyzer, peaks are sharply 
defined and interference from ther- 
mal energies is completely absent. 

Cycloidal focusing of ions de- 
pends upon ion mass and the 
strength of crossed electric and 
magnetic fields. It is independent 
of the velocity or direction of mo- 
tion of the injected ions. 

The cycloidal focusing feature 
of the 21-620 mass spectrometer 


‘makes it possible to do things not 


previously possible with a small 
portable instrument. Gaseous and 
light liquid mixtures can be ana- 
lyzed with high speed accuracy com- 
parable to much larger instruments. 

Earlier model 21-610 (Chemical 
Engineering, June ’53, p. 256) can 
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Wagner 


ELECTRIC MOTORS 
othe choice of leaders 





ew tnaintenance dollare with. 


\ Wagner Fan-Cooled 


Industrial 


the Wagner Cartridge Bearing Design cuts your maintenance costs: 


Bearings are protected at all times. The Wagner 
design completely encloses the bearings in a sealed 
cartridge. Labyrinth seals prevent the entrance of 
water, dirt and other foreign material. Even when 
the motor is disassembled, the cartridge remains 
intact as part of the rotor shaft. The bearing housing 
stays completely enclosed for full protection against 
dirt and dust. 


Wagner Bearings can be relubricated. When lu- 
brication is necessary to forestall premature bearing 


This cartridge bearing design is a feature 
of the entire Wagner line of totally-enclosed 
fan-cooled motors. The line includes stand- 
ard and explosion-proof steel frame motors, 
and standard and explosion-proof cast iron 
frame motors. All types are available with 
normal torque or high torque character- 
istics, in ratings to 250 hp. 

For complete information—just call the nearest 
of our 32 branch offices, or write for Bulletins 
MU-132 and MU-196. 





WAGNER ELECTRIC CORPORATION 


failure in unusually severe applications, readily 
accessible lubrication openings permit addition of 
grease or complete relubrication. 


Wagner Bearings run longer between grease 
periods. Hot bearings shorten grease life. Wagner 
bearings have a low temperature rise because the 
design incorporates a deflector shield that directs a 
cooling stream of air around the bearing housing. 
Bearings run cooler and longer between mainte- 
nance periods. 


ELECTRIC MOTORS 
TRANSFORMERS 


6407 PLYMOUTH AVE., ST.LOUIS 14, MO., U.Scde INDUSTRIAL BRAKES 


AUTOMOTIVE 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES BRAKE SYSTEMS— 
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be converted to its newer twin 
model 21-620 if the higher resolv- 
ing power is needed.—Consolidated 
Engineering Corp., 300 North 
Sierra Madre Villa, Pasadena 8, 
Calif. 280D 


Gas Flow Meter 


Using a newly adapted princi- 
ple offers stable measurement 
and control. 


With the Critiflo-Meter only 
one pressure tap is needed. Instru- 
ment measures and controls flow 
of steam and other gases, propor- 
tions and allocates steam to indi- 
vidual units or departments and 
proves out other flow measuring 
devices. 

Simple construction of the Criti- 
flo-Meter requires only two parts; 
a housing containing a nozzle of 
chrome carbide or hardened stain- 
less steel and a flow indicator con- 
nected to the housing. If desired, 
the dial-type flow meter can be re- 
placed by a controller or a record- 
ing pressure gage. 

The pressure tap is on the up- 
stream side of the nozzle. Pres 
sure at this point is a direct indi- 
cation of flow, provided the ratio of 
absolute pressure downstream from 
the nozzle (P,) to absolute pres- 
sure upstream (P,) is equal to, or 
less than, the so-called critical pres- 
sure ratio (R.). 

Under this condition, the fluid 
moves through the nozzle throat at 
sonic velocity. Any changes in 
downstream pressure have no effect 








For More Information .. . 
about any item 
in this department, 
circle its code 
number on the 
Reader Service 
Postcard inside the back cover. 








on rate of flow so long as the criti- 
cal pressure ratio is not exceeded. 

The critical ratio for any gas or 
vapor can be calculated from the 
expression: 1/R, = 0.61k + 1.040 
in which k = C,/C,. 

Because of its simple construc- 
tion, the instrument needs little 
maintenance; it can be installed in 
any piping system. 

The meter can be furnished for 
pipe sizes from 2 to 10 in., for 
pressures up to 900 psi. and flow 
rates as high as 300,000 Ib. per hr. 
of dry saturated steam.—King En- 
gineering Corp., Ann Arbor, Mich. 
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Heat Reeorder 


Measures and controls rate-of- 
heat input or output. 


Fast, continuous measurement 
and control of rate-of-heat input 
or output is achieved with Dyna- 
master Btu. recorder-controller sys- 
tems. Heat flow can be regulated 
for process vessels, refrigerating 
plants, air conditioners and a wide 
variety of other heat exchanging 
devices. 

In the basic Btu. recording sys- 
tem, one Dynamaster measures the 
temperature difference with two 
resistance thermometers. At the 
same time it receives the flow-rate 
from a flow transmitter. Using the 
temperature and flow rate variables 
it continuously computes and re- 
cords the Btu. transfer—The Bris- 
tol Co., Waterbury 20, Conn. 
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Vibration Control 


Protects machines against 
damage from excessive vibra- 
tion. 


Operating independently with- 
out power source or special auxil- 
jary equipment model | Vibra- 
switch is used for vibration meas- 
urement or as a protective device. In- 
stalled permanently on any rotating 
or vibrating machine it can prevent 
costly damage or material wastage 
when vibration becomes excessive. 

At the most sensitive setting the 


device is actuated by vibratory dis- 
placement increases of less than 10 
microinches. Flat frequency re- 
sponse from 0 to 200 cps. (12,000 
rpm.) ensures reliable results on 
high speed equipment. 

An internal SPDT snap switch 
can be wired into control circuits 
carrying up to 5 amp. to actuate a 
warning or shut down the machine 
the instant vibration exceeds nor 
mal by a preselected amount.—The 
Beta Corp., P. O. Box 8625, Rich- 
mond 26, Va. 282C 


Differential converter transmitter 
measures liquid level in tanks 
under pressure or vacuum. A 
pneumatic force-balance weigh- 
beam system converts differential 
pressure into a proportionate air 
pressure that is transmitted to re- 
ceiving indicators, recorders and 
controllers.-Minneapolis-Honey- 
well Regulator Co., Industrial 
Div., Wayne and Windrim Ave., 
Philadelphia 44, Pa. 282D 


Hygrometer determines _ relative 
humidity by measuring the elec- 
trical resistance of a carbon film. 
Time lag is less than one second 
at room temperature. Perform- 
ance is essentially independent 
of temperature from 0 to 40 C.- 
Arthur D. Little, Inc., 30 
Memorial Dr., Cambridge, Mass. 
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Temperature controller for appli 
cations up to 600 F uses resist- 
ance type temperature bulb, has 
a.c. bridge design. Sensitivity 
of instrument, exclusive of bulb, 
is 0.005 F. Time constant is 
4 sec.—Hallikainen Instruments, 
1341 Seventh St., Berkeley, 
Calif. 282F 


Remote indicators and_ recorders 
precisely follow the prime-mover 
dial of an automatic weigh scale. 
Standard accuracy is one part 
in 2,000. Instrumentation is 
built around a 60-cycle servo sys- 
tem; can be used with any in- 
dustrial scale dial. Any number 
of indicators and recorders can 
be run by one prime mover.— 
Richardson Scale Co., Van Hou- 
ten Ave., Clifton, N. J. 282G 
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hen you need welding fittings... 
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you can simplify “purchase problems” 
by calling your GLOBE distributor 


Avoid storage problems — dollars tied up in 
inventory. Hold your “stock on hand” to a 
sensible, easy-to-work-with quantity. 


Your Globe distributor carries a wide range 
of sizes and types of Globe Precision-Process 
welding fittings in stock . . . can supply you 
with the seamless welding fittings you need .. . 





~ 


as you need them. 
Get the facts now. Contact the Globe distrib- Only Globe — ‘® 

utor nearest you and ask him to show you among manvfac- 

how and why he’ll be able to save you time, Sunes 28 emanates 


P Welding Fittings— c... 
money, and trouble when you need welding produces its own seomiess tubes. S$ ae 
fittings. 


Only Globe offers you precision- 


processed fittings through every 
GLOBE STEEL TUBES Co., Milwaukee 46, Wis. 


step of production — from billet S) 
For the name of your Globe distributor, call any to tube to fitting. i 
of these District Offices. a s 


Chicago * Cleveland * Denver * Detroit * Glendale, Calif. * Houston 
New York * Philadelphia * St. Louis * San Francisco 


SEAMLESS Producers of Globe seam- 
less stainless steel tubes— 
Gloweld welded stainless 
steel tubes — alloy — 
carbon — seamless steel 
* 


PRECISION Process FILUINGS @ =o a= 


less tubes — Globe Weld- 
ing Fittings. 
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PICTURED FLOWSHEET 


Continuous chlorination key to BHC process. . 338 


CHEMICAL ECONOMICS 


What's behind the forecasts 


NAMES IN THE NEWS 
E. H. Volwiler, Society of Chemical Industry 
medalist 


Names that made news last month 


PRO AND CON 


To 19 cringing editors 


TECHNICAL BOOKSHELF 


Ten newcomers for your reference shelves... . . 364 


FIRMS IN THE NEWS 


Who’s doing what among your suppliers 


READER SERVICE 


You can get more information free 


TECHNICAL LITERATURE 


New literature from the manufacturer 


Continuous chlorination .. . 

. is the key unit process in 
Stauffer’s method of making ben- 
zene hexachloride. Here’s a pic- 


tured flowsheet that covers the 


entire operation. (p. 338) 


wy 


Why push petrochemicals? 


Take a look at this economic 
survey on petrochemicals: What 
they are, which are tops, where 
they go, why use petroleum, what 


the future holds. (p. 345) 


wy 


Have you voted yet? 

You'll be interested in how 
others are voting on CE’s new 
format and cther changes. Pro 
& Con is our sounding board, 


your voting place. (p. 358) 


yp 


New technical literature .. . 

You can now get—free and 
fast—literature on any subject 
in your field. Keep your tech- 


nical files up to date. (p. 476) 


ad 


Join READER SERVICE on 
page 465 





MODEL 
MM-4 


MODEL FM-5 


Two-bed water demineralizer removing 
ionizable impurities at flow rate of 
1000 gals. per hour. Other models from 
30 gals. per hour. Shipped factory 


Water demineralizer with flow rate of |  Mixed-bed demineralizer. Standard 


1000 or more gals. per hour. More 
than twice the impurity-removing ca- 
pacity of corresponding 2-bed models. 


equipment includes pressure gage, flow 
meter, purity meter, eductors, Uscolite 
piping, and regenerant tanks. Flow 
rates up to 2500 gals. per hour. 


tested — complete with valves, piping, © Steel columns are lined with thick 
and controls. © sheet rubber. 


z 


DRAGS LOCI POEMS ie ii RONG : ae * epee 
v 
*y 


Four-bed demineralizer produces pure — Mixed-bed demineralizer with flow rate 
demineralized water at flow rates up © of 50 gals. per hour. Requires small 
to 80 gals. per hour. Stainless steel cab- 4 space area. Exceptionally high-purity 7 
inet. Gang-operated valves for excep- | effluent. Lucite column permits resin 7) 
tionally easy regeneration. § visibility. A popular, practical model. @& 


f4 STR ge ‘f 


‘water demineralizers 


A demineralizer-water still combination 
is particularly advantageous when ex- 
tremely pure water is needed in a lo- 
cation where hard water presents a 
scale problem. The demineralizer re- 
moves the scale-forming salts before 
the water enters the still. The still 
completes the purification task by re- 
moving the organic impurities, bacteria, 
and pyrogens. By teaming a Barnstead 
Still with a Barnstead Demineralizer, 
you will have one manufacturing re- 
sponsibility for proper performance of 
both units . . . an important advan- 
tage for you 
TM-3 Demineralizer SSQ-100 Water Still 


STILL & STERILIZER CO. 


Air Reduction Sales Co., Concord, Mass 
Air Reduction Sales Co., Dayton, Ohio 
American Bosch Corp., Springfield, Mass 
Astra Pharm. Prod. Co., Worcester, Mass 
Ayerst Laboratories, Rouses Pt. N.Y 
Buick Motor Div. of F. M., Flint, Michigan 
Canadian Laboratory Supplies, Toronto 
Colombia Southern Chemical Co., Texas 
Cudahy Packing Co., Omaha, Nebraska 
Dewey & Almy, W. Concord, Mass. 
Eastman Kodak Co., Rochester, N.Y. 
Eithel-McCullough Company, Salt Lake City 
Eugene Dietzgen Co., San Francisco, Calif 
Ford Motor Company, Detroit, Michigan 
General Electric Co., Tell City, Indiana 
Hard Chromers inc., Bedford, Ohio 
Hercules Powder Co., Cumberland, Md. 
Hires-Turner Company, Washington, 0. C 
Kings County Land & Cattle Co., Calif 
National Research Council, Ottawa 


. Ph. 4 ye “e ; # é ? : ey tl, eee VA BO AREER 18008 MARE AEG. U5. FAT. OFF 
TYPICAL USERS OF BARNSTEAD arnstead 
DEMINERALIZING EQUIPMENT 


Natronal Video. Chicago, lilinois 
Perkasie Hosiery Co., Perkasie, Pa 
Pioneer Electronics, Santa Monica, Calif 
Polaroid Company, Cambridge, Mass 
RCA. Victe Division, Harrison, N. J 
Radio Corporation of America, Indiana 
Raytheon Mfg. Co., Lowell, Mass 
Remington Rand, New York, W.Y 

Sarkes Tarzian, Hawthorne, W. J 
Scientific Instrument Co., Bombay, India 
Shell Development Co., Emeryville, Calif 
Shell Oi! Company, Roxanne, Illinois 
Squibb & Sons, Long island City, WY 
Sylvania Electric Prod. Co., Salem, Mass 
Thompson Prod. Light Metals, Cleveland, 0 
Trans World Airlines, Vandalia, Ohio 
United Gas Pipe Line Co., Texas 

Western Reserve Univ., Cleveland, 0 
Wright Aeronautical, Woodbridge, W. J 
Wyeth International Ltd., Philadelphia, Pa 
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4 Lanesville Terrace, 
Forest Hills, Boston 31, Mass. 


Barnstead engineers will pissy make recommendations 
for your plant, wit 


out cost or obligation 





ooo f OF low cost, 


Balanced pressures cushion the movement of the 
disc in Chapman’s Tilting Disc Check Valve. The 
valve closes quickly but quietly, in all but unusual 
piping arrangements. There’s no slamming to 
damage pipe-line joints or the valve itself. And 
drop-tight closure eliminates sliding wear on the 
disc and seat. 

In the open position, the ‘‘airfoil’’ designed disc 
rides firmly against stops, without swinging or 
fluttering. That’s why the hardened extra-large 
hinge pins give extremely long wear. And the ab- 
sence of turbulence is one reason why head loss 
through Chapman’s Tilting Disc Check Valve is 
lower than through any other type of check valve. 

Low head loss, increased wear resistance and 
freedom from destructive slamming make Chap- 
man’s Tilting Disc Check Valves unbeatable for 
almost every installation. Write for Catalog No. 
30 today. 


Gf LMth PL ® N (ates, q 
rr me 


Here’s why 
CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 


This specially designed ‘‘airfoil’’ disc 
balances perfectly in open position ... 
then drops easily to closed position 
(cushioned by the flow). No jarring or 
slamming, in usual pipe-layouts. Write 
for bulletin. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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wny it pays to Buy ALLOY STEELS rom us 


@ You know what you're getting 
when you buy alloy steels from U. S. 
Steel Supply. For with each lot you 
purchase, we furnish a personalized 
data card. This card charts the guar- 
anteed minimum hardenability and 
gives analysis information and rec- 
ommended tempering and working 
temperatures. You are thus assured 
of getting in full measure the tensile 
strength, fatigue resistance, ductility 
and toughness that your design re- 
quires. We can assure maximum 
machinability too, for we adhere to 
unusually strict metallurgical stand- 
ards in the purchase of all our alloys. 

Have you ever seriously consid- 


uENcH HARDENABIEIT 


END Oo an pouwe hay 
= Br eoune a 


ATA 
Cid é 





ered how alloy steels might con- 
tribute to your production of a better 
product at a cost that might be even 
lower than at present? If not, it will 
pay you to call U. S. Steel Supply. 
One of our salesmen will gladly 
study your specific problems and, if 
alloy steel will do a better job for 
you, he will recommend the best al- 
loy and see that you get it promptly. 
Call us for: USS Carilloy alloy 
steels—hot rolled rounds, cold fin- 
ished rounds, squares, hexagons, 
“FC” (Free-Cutting) rounds; USS 
Carilloy Aircraft Quality hot rolled 
rounds and flats and cold finished 
rounds, squares, hexagons, flats. 


U.S. STEEL SUPPLY 


DIVISION 





General Offices 
208 So. La Salle St., Chicago 4, Ill. 


U N 
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Warehouses and Sales Offices 
Coast to Coast 
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| What you want 


When you want it 
At the right price 

















How to be 
fuel oil temperature and 


of the 


Correct fuel oil temperature and supply . . . 
essential to the proper operation of an oil- 
burning boiler . . . depend upon the fuel oil 
heater. 


A G-R Type B Heater will heat your fuel 
oil instantly to the correct temperature and 
in the quantity required for your burner. 


Besides its proved dependability, this unit 
has several important design advantages. Its 





capacity you need 


arrangement of unbalanced passes permits 
lower cost because of fewer tubes in the final 
passes where the hot, less viscous oil can 
flow at higher velocity. Its readily remov- 
able covers provide easy access for tube clean- 
ing, and its simplicity and sturdiness assure 
negligible maintenance expense. 

To obtain all these benefits, be sure to in- 
vestigate the G-R Type B unit when you need 
a fuel oil heater. 





THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


'R 


TRANSFER APPARATUS 


Type B Fuel Oil Heater (@ 
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low-cost protection with 


“CENTURY: CORRUGATED 


ASBESTOS-CEMENT SHEETS 





Roofing and Siding Contractor: Standard Asbestos Manufacturing & Insulating Company, Kansas City, Mo. 


Phere is the plant of the Natural Gas It can’t burn, rot or corrode. What’s 
more, it resists weather, vermin and 


Storage Company of Illinois, Herscher, 
Ill. “Century” Asbestos-Cement Corru- — 'S€ets. There’s rarely a need for main- 
Pine . vr tenance and it never needs protective 
gated is used for the roofing and siding. : 
paint. “Century” Corrugated Asbestos 


, 


Century” Corrugated is made of two _ jg Jow in first cost and low in application 
permanent, highly fire-resistant materials cost... easily sawed, drilled and fitted 
—asbestos fiber and portland cement— _ on the job. 
compressed under tremendous hydraulic — Re gure to write us for information about 
pressure to make strong, tough sheets for particular applications. We'll rush a reply 


almost every roofing or siding requirement. with complete details. 


KEASBEY & MATTISON company - AMBLER « PENNSYLVANIA 


Nature made asbestos... Keasbey & Mattison has made if serve mankind since 1873 
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Newest source for caustic soda 


If your plant is in this area you can now 
have liquid caustic soda delivered more 


rapidly, more dependably, than ever before. 


Here’s what this new Hooker caustic 
soda plant at Montague, Mich., means 
to Midwest industry: 


1. Fast delivery. You can have caustic 
soda delivered by tank car, loaded and 
dispatched within 24 hours of your 
call. In and near Chicago, tank car 
deliveries are made from Chicago 
stocks. 

Freight Savings. Hundreds of users of 
caustic soda are saving up to $2.84 
per ton on freight, as a result of the 
plant's location, in the heart of the 
industrial Midwest. 

Dockside delivery. On Lake Michigan 
and adjacent waterways you can have 
Hooker caustic delivered by barge—a 


new Hooker service (minimum 250 
tons, dry basis). Savings are substan- 
tial. 

Prompt service you can count on. At 
the Hooker sales office, 1 N. LaSalle 
St., Chicago, men are ready to help 
you plan efficient handling and stor- 
age, meet emergency needs, work out 
the most economical purchasing and 
delivery arrangements. 

Smoother, better processing. You can 
use constant processing methods, and 
get consistent results with Hooker 
caustic soda. It’s produced under care- 
ful control; more than 20 separate in- 
spections and analyses protect its uni- 
formity. 


Tighten up your caustic supply line now 
Many industrial leaders in the Midwest 
are already enjoying the convenience, 


economy, and dependable supply of 
Hooker caustic shipped from Montague. 

You can have the same convenience 
and security tomorrow. Just pick up your 
phone and call us. 


Caustic soda for Midwest Industry comes from 
this new $12 million Hooker plant at Montague, 
Mich. The plant is built over a tremendous bed 
of pure salt, which supplies the caustic-pro- 
ducing cells. 


FOR FAST SERVICE, phone Chicago—CEntral 6-1311 


HOOKER 
MYWII — Sn echo ke Enc 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS © TACOMA © MONTAGUE. MICH. © NEW YORK © CHICAGO © LOS ANGELES 


SALES OFFICE: 1 N. LaSalle St., Chicago 2 
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leaving the Kewanee Works: 


ROSS SURFACE CONDENSERS TRAVEL 
TO ALL CORNERS OF THE WORLD 


Leaving the Kewanee, III. plant, this Ross Surface Con- 
denser is one of a pair bound for New Mexico. It’s a 
relatively short trip compared to the distances that 
many Ross units have traveled to reach countries such 
as Australia, Brazil, Iran, Aruba, Sumatra . . . men- 
tioning but a few. Their efficiency and dependability 
have been proved in remote and isolated locations all 
over the world. 

The reason Ross Surface Condensers are widely 
preferred, for installations both in the U. S. and foreign 


KEWANEE-ROss (CORPORATION 
DIVISION OF AMERICAN RADIATOR & STANDAED SANITARY CORPORATION 
1411 WEST AVENUE ¢© BUFFALO 13, N. Y. 
in Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


countries, can be expressed in two words: advanced 
engineering .. . engineering that introduced the first 
all welded steel surface condenser at Parr Shoals, S. C. 
in 1929 and pioneered numerous other developments, 
including Balanced Flow and divided tube bank 
design, 

It’s only logical then, that Kewanee-Ross is best 
qualified to meet your surface condenser requirements, 
too. Consultation with Kewanee-Ross engineers will 
leave you assured of this. 


SURFACE 
CONDENSERS 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWAWEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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WHEN FLOODS COME, the threat to health from polluted waters is minimized by using pine oil disinfectants in clean-up operations. Pine 
oil disinfectants have long been recognized for their high germicidal action and good cleansing qualities. Economical to use, and possessing 
a pleasant fragrance, disinfectants, cleaning compounds, and soaps made with Hercules® Pine Oil are widely used in industry and the home. 


HOW HERCULES HELPS... 


Most businesses are helped 

today by Hercules’ business 

...the production of synthetic 
resins, cellulose products, chemical 
cotton, terpene chemicals, rosin and 
rosin derivatives, chlorinated prod- 
ucts, and many other chemical 
processing materials—as well as ex- 
plosives. Through close cooperative 
research withits customers, Hercules 
has helped improve the processing 
or performance of many industrial 
and consumer products. We welcome 


the opportunity to work with you. 


menCULeES 


...T0 “RECOVER” MINERALS 


x 


THE FLOTATION PROCESS is used extensively 
in industry to separate fine particles of valu- 
able minerals, ranging from coal to gold, from 
less useful materials by floating to the sur- 
face and removing in a froth formed by air 
bubbles. Hercules flotation agents, Yarmor® 
Pine Oil, Rosin Amine D Acetate, and others, 
serve as frothers or collectors in this job. 


HERCULES POWDER COMPANY 


952 Market St., Wilmington 99, Del. 
Sales Offices in Principal Cities 


...T0 KEEP GOODS MOVING 


vo 


DESIGNED TO PROTECT industrial equipment, 
from the time it leaves the factory, lacquer 
is outstanding. When necessary, re-finishing 
can be done quickly and economically be- 
cause of lacquer’s fast-drying, fast-taping 
properties. As a major supplier of nitrocellu- 
cat to lacquer manufacturers, Hercules has 
available a wealth of technical information 
on lacquer and its many uses. 

°6eo 
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Typical plants where L& N oxygen recording equip- Left: A steam central station (boiler furnace in 
ment keeps total oxygen completely and accurately rear) in an eastern utility. Right: A process heater 
recorded, for more efficient combustion control. in an eastern oil refinery. 


NEW PERFORMANCE for 
COMBUSTION EQUIPMENT 


with the L&@N Magnetic Oxygen Analyzer 
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@ Rugged, stable and precise, this unique analyzer detects the 
percentage of oxygen in flue gas from boiler furnaces and process 
heaters in oil refineries. Since oxygen is the most reliable index of 
excess air, especially when firing with mixed fuels, these desirable 
advantages are now made possible: 

(1) combustion efficiency goes up (2) fuel costs go down, and 
(3) maintenance time is cut to the barest minimum. 

To triply assure you of best results, Leeds and Northrup 
has teamed up this advanced instrument with the Speedomax® 
Recorder and a sampling unit experience-engineered for reliable 
operation. This efficient combination offers you this war- 
ranted and superior performance: 

e Calibrated Accuracy: + 0.15% oxygen against standard 
gas mixtures 

e Sensitivity: Better than + 0.05% oxygen 

@ Stability: Better than + 0.15% oxygen 

@ Speed of Response: Initial -8 to 12 seconds; 90% of final 
reading —35 seconds 

To revitalize your fuel-burning efficiency, remember that 
L&N oxygen equipment gives you... a rapid response to 
oxygen for “‘tight’’ combustion control . . . an accurate check 
on air with no need for tank samples ... the most practical 
answer to continuous, trouble-free operation. 

For further information, write to Leeds & Northrup Com- 
pany, 4916 Stenton Avenue, Philadelphia 44, Pa. 


LEEDS NORTHRUP 


instruments automatic controls « furnaces 
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Industry’s Partner for Progress 


iF. Pritchard «co. 


EWwGt*net8tearas ° consTtTrerucrTroers 


Dept. 375, 210 West 10th St., Kansas City 5, Mo. 


CHICAGO « HOUSTON « NEW ORLEANS « NEW YORK 
PITTSBURGH « ST. LOUIS « TULSA 


SERVING THE GAS, POWER. PETROLEUM ANO CHEMICAL INDUSTRIES 





HELPine YOU 
—SOLVE- THE 
eRe © a MAZE 


TER 


The complicated 

technology required for modern 

chemical processing is a constant and changing 
challenge to the industry. 


Pritchard designers, engineers and construc- 
tion superintendents have proved their ability 
to help the industry meet that challenge. 
Pritchard’s experienced personnel is available 
to you... to cooperate with your own engi- 
neering staff to produce the installation you 
need as fast and as economically as possible. 


If your present or future plans for modern, 
efficient facilities demand exceptional skills in 
the transition from drawing board to reality, 

be sure you contact 
Pritchard. 





October 1954—-CuHEMICAL ENGINEERING 


STAINLESS STEEL FOR THE CHEMICAL INDUSTRY 


STAINLESS 





High quality stainless sheet 
and strip steel . . . for the product 
you make today and the 





product you plan for tomorrow. 


McLoutw Stee. Corporation 
DETROIT, MICHIGAN 
Manufacturers of Stainless and Carbon Steels 
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OUTSIDE 


Sturdy |-Bar rolling peo, re the 
seam and spud against ha knocks. 


Heavy, forged spud is firmly welded— 
becomes an integral part of the drum 
itself. 


Two-piece construction eliminates 
head and longitudinal seams (no crev- 
ice corrosion), increases strength and 
shock resistance. 

Heavy, curled foot ring reinforces chime 
on the larger sizes—withstands trans- 
portation abuse. 


Fully described in the new Hackney Drum and 
Barrel Catalog. Send for your Copy today. 








Press E 
ed Steel Tank Company Hackney 


of Hackney Products 


1447 S$. 66th St 

-- Milwaukee 1 

203 Hanna Bid @ 14 * 52 Venderbil 

ig., Ch t Ave., R 

3 * 208 S. LaSalle conta * 936 W. Peachtree yar raping fade 

* 18 W. 43rd St. Reon 1 92, Chicago 4 + 553 Roosvelt Bid ae ge 

tentel ie. ' 5, Kansas City 11, Mo. + 140 een a Angeles 17 
ve., Downing- 


Octo 5 2 
ber 1954—CuemicaL ENGINEERING 





Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
803 Nottingham Way, Trenton 2, New Jersey ot 809 


WRITE FOR BULLETIN 1125-8 
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Gy Time to replace 


\ your process lines ? 


we 


Goes 


This time, insist on 


CHASE COPPER WATER TUBE 


Here’s why: Chase Copper Water Tube is corro- 
sion-resistant. It can’t clog with rust. Even heavy 
industrial fluids like paper pulp will flow through 
it cleanly, smoothly. 





For a leak-proof, pressure-tight system that 
will save you costly repairs and replacements— 
insist on Chase Copper Water Tube and quickly- 
installed Chase Solder-Joint Fittings. Call your 
nearest Chase Plumbing and Heating Whole- 
saler or one of the Chase Warehouses and Sales 
Offices listed below. 


Chase 4 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 
Aibenyt Chicago Denvert ~— Kansas City, Mo. Newark Pittsburgh Sen Francisce 
incinnati  Oetroit Los Angeles New Orleans Providence Seattle 
Houston —-Mitwaukee New York — Rochestert Waterbury 
Dalles Indianapolis Minneapolis «Philadelphia St.Lovis —_( tsales office only) 
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COMBINES MACHINE RUGGEDNESS WITH 


INSTRUMENT PRECISION for dependable 


pneumatic 
transmitter 

for measuring 
FLOW, PRESSURE, 


Machine dependability with instrument accuracy 
and sensitivity! Think what this combination of 
features can mean in your plant—less mainte- 
nance, longer life for lowest “long run” cost, con- 
tinuous accurate operation. 


You get all of these benefits and more with the 
Republic Pneumatic Transmitter. Force-balance 
operation permits the use of strong rugged parts 
with no sacrifice in accuracy or sensitivity. Gives 
exceptional overrange protection. 


Housed in a durable metal case, the transmitter 
may be adjusted for mounting at any angle, in- 
doors or out. Its accuracy is not affected by 
changes in ambient temperature vibration, nor- 








SPECIFICATIONS: 


ACCURACY — '4% of maximum range guaranteed for standard 
models. 

DIFFERENTIAL RANGES — Any desired span between 0-0.6” 
H20 and 0-750 psi at operating pressures of 
15 psig to 2000 psig. 

PRESSURE RANGES — Any desired span between 0-1” H2O and 
0-2000 psig. 

LEVEL RANGES—to meet almost ary application. ; 

DENSITY RANGES— 0.15 sp. gravity spread for 3 to 15 psig 
output pressure from any base density. 

Extremely wide range change is possible without change of 

parts. Ranges may be easily changed, suppressed, compounded 

or reversed. 








low 
maintenance 


metering 


mal changes in supply air pressure or inaccurate 
leveling. Uses no mercury or purge pots. Can 
be used with very viscous fluids. 


The Republic transmitter isolates fluids to a meas- 
uring chamber which may be supplied in a vari- 
ety of corrosion resistant materials. It sends an 
air pressure proportional to fluid flow, pressure, 
level or density to reading instruments or for 
actuation of an automatic controller. 


Republic Pneumatic Transmitters are proving 
their superiority in hundreds of chemical and oil 
field applications. Investigate their advantages 
for you — write for your free copy of 36 page 
Data Book No. 1004. 





@ EASILY SERVICED Cover can be « 
for access to all range adj 
No special tools required. 





REPUBLIC FLOW METERS CoO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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are the answer to 


Fast, Economical 
Mixing 





Because of the unique design of its yore 4 
chamber, and the 4-way mixing action whic 
brings two or more substances together, the 
Sturtevant Dry-Batch Blender does a more 
rapid mixing job than other machines and, at 
the same time, it is complete and thorough in 
every particular. The substances may be of dif- 
ferent _— and physical properties, and may 
be either dry, partly dry, or a mixture of both. 
Write for bulletin today. 


Compare These Advantages 
@ Only one lever controls both receiving and 
discharging for simplicity of operation. Hand 
wheel operates rack and pinion slide at feed 
opening. 
© 4-way mixing action speeds production . . . 
assures thorough blends. 
@ “Open-door”’ accessibility permits easy, fast, 
thorough cleaning. 
@ Single aperture drum for both intake and dis- 
charge. 
@ Unusually efficient scoops pick up materials to 
effect thorough mixing as drum revolves. 
@ 9 models . . . a size for every job . . . from 10 
cu. ft. to 900 cu. ft. batches. 


STURTEVANT MILL COMPANY 


100 Clayton Street, Boston 22, Mass. 


DESIGNERS & MANUFACTURERS OF 
CRUSHERS + GRINDERS + SEPARATORS + CONVEYORS 
MECHANICAL DENS AND EXCAVATORS «+ ELEVATORS + MIXERS 


300 


Micronizer® Grinding Machine. A fluid 
jet grinding machine, the Sturtevant 
Micronizer speeds reduction of ma- 
terials to low micron sizes. These 
jet mills are especially applicable in 
fields where a particle size in mi- 
crons is desired. Available for out- 
right sale. 


Ay; 


Ring-Roll Mills — for medium and fine 
reduction (10 to 200 mesh), hard or 
soft materials. Very durable, smal 
power. Operated in closed circuit 
with Screen or Air Separator. Open 
door accessibility. Many sizes. No 





Ait Separator — for separation of 
fines to 325 mesh and finer. Increases 
output from 25% to 300% ... lowers 
power costs by 50%. Capacities 
to 50 tons per hour output. 


Crushing Rolls — for granulation, 
coarse or fine, hard or soft materials. 
Automatic adjustments. Crushing 
shocks balanced. For dry or wet re- 
duction. Sizes 8 x 5 to 38 x 20. The 


‘d for abrasives. 





scrapers, plows, pushers, or sh 


iy 


Rotary Fine Crushers — for intermedi- 
ate and fine reduction (down to \”). 
Open door accessibi ity. Soft or 
moderately hard materials. Efficient 
——. Excellent preliminary 
hers preceding Pulverizers. 





Jaw Crushers — for coarse, intermedi- 
ate and fine reduction of hard or soft 
substances. Heavy or light duty. Cam 
and Roller action. Special crushers 
for Ferro-alloys. weral types, 
many sizes. 
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CAN MAKE POSSIBLE 
THE GIFT OF LIFE ITSELF 


In all the glamour stories on the “miracle drugs”: . . penicillin, streptomycin, 
aureomycin, terramycin, to name the most familiar ones . . . there is no single 

word about diatomite — nor can you find the slightest trace of diatomite in 

the life-saving drugs themselves. Yet the ingredient that isn’t there at all, diatomite, 
plays a vital role in antibiotic production, for, as a filteraid, it gives filtration 
“sharp” enough to remove all unwanted solids, even those in the submicron range. 


Dicalite is the trade name of diatomaceous materials > dble 
L Depot Mtl 


produced by the Dicalite Division of Great Lakes Carbon 

GREAT LAKES 
Corporation. We are proud of the part it has played, and "an ad ° 
is playing, in producing a number of these “wonder drugs”’ Ca l C 
Because of its purity, its uniformity and its chemical DIATOMACEOUS MATERIALS 


inertness, Dicalite is helping to push forward the frontiers : } 
mieeann sitesi For complete information on Dicalite— 


of scientific progress in this and in many other fields. diatomaceous filteraids, for example— 
Its uses, even today, are too numerous to list here please write for Bulletin B-12. Dicalite 
ENE, Oe Y> : Division, Great Lakes Carbon Corp., 


and new applications are discovered almost every week. 612 S. Flower St., Los Angeles 17, Calif. 
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Superheaters of 300,000 kw Steam 
Generator. Safety blow-off valves, 
exhausting to atmosphere, have 
Penflex expansion joints. 


PENFLEX 


"give-and-take”’ 
prevents blow-outs on blow-offs 


Power plant applications like this one can't use less than Penflex Metal 
Tubing offers in flexibility, strength, and tightness. When safety valves 
go, expansion joints must hold. Penflex joints do. That's because they 
can give with the pressure and take it, too. 

Thermal expansion at 900°F. . . . pressures up to 850 psi. . . impact 
and pipe movement under these strains—all are safely handled by 
Penflex. Forty-two complete units in this big power plant are pro- 
tected from blow-outs by Penflex. 

There are hundreds of other applications in the steam and diesel 
power fields for Penflex Interlocked Tubing and Penflexweld High- 
pressure Tubing. Call in the Penflex engineer to help you on your own 
particular problems. In the meantime, write for ‘‘Flexineering,’’ your 
guide in buying and using Penflex Flexible Metal Tubing. There is no 
charge or obligation. 

Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers Lane, Phila. 42, Pa. 


’ ; Branch Sales Offices: Boston * New York * Chicago * Houston ¢ Cleveland * Los Angeles 
Penflex Galvanized Steel Interlocked Tubing and Distributors in Principal Cities 


(8” I.D.), flanged at both ends. Installed as ex- 
pansion joints on safety blow-off valves, they 
take up to 850 psi steam pressure at 900°F. 


COMBINES FLEXIBILITY 
WITH DURABILITY 
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When you have trouble handling 


Chlorine 
Bromine 
Fluorine 


... or their compounds 


When you have a corrosion or purity problem connected with the han- 
dling of halogens or halides, consider the use of the Inco Nickel Alloys. 
They are among the few metallic materials which are successfully used 
to resist corrosion by chlorine, bromine, fluorine and their halides. 


Chlorine —Tests as well as practical experience have shown nickel 
and the high-nickel alloys to be among the most useful of the common 
engineering materials for handling dry chlorine at temperatures up to 
1000°F. 


Bromine—The high resistance of Monel shipping drums to dry 
bromine has enabled bromine manufacturers to ship this dangerous 
corrosive in original purity, without fear of contamination or breakage, 
while cutting shipping costs in some cases by as much as 50%." 


Fluorine — Because nickel and Monel are highly resistant to ignition 
by fluorine, they are preferred materials for storage cylinders, piping 
and valves when’ handling fluorine under pressure. 


Sodium Chloride—Potassium Chloride — Manufacturers rely on 
Inco Nickel Alloys to help preserve product purity during the entire 
refining operation. High-nickel alloys are counted on to assure long 
service life for such equipment as brine storage tanks, pumps, valves, 
filters, evaporators and driers. 


Hydrogen Fluoride and Hydrofluoric Acid — Monel is more 
widely applicable to the handling of anhydrous HF and hydrofluoric 
acid solutions over a wide range of temperatures and concentrations 
than any other alloy. 


Magnesium Chloride - Because Inconel is free from stress cor- 
rosion cracking in boiling magnesium chloride solutions, it has been 
accepted as a standard material for evaporating magnesium chloride. 


Calcium Chloride — For long service life, nickel and Monel linings 
and flights are used in the large gas-fired rotary driers where wet 
calcium chloride contacts furnace gases. 


Aluminum Chloride — Where aluminum chloride is employed as 
a catalyst, Monel reaction vessels and piping are often used to resist 
corrosion from dilute hydrochloric acid formed asa result of hydrolysis. 


If your operations with halogens or their compounds seem to indi- 
cate the desirability of employing one of the Inco Nickel Alloys, it 
will be advisable to place equipment orders with your supplier well 
in advance of scheduled use. Distributors of Inco Nickel Alloys can 
supply the latest information on availability from warehouse and mill. 





*Other materials which are shipped in nickel drums include: acetyl Inorganic Acid Chierides in Which Satisfactory 


chloride, benzyl chloride, benzoyl chloride, pyrosulfuryl chloride, 
thionyl chloride, phosphorus trichloride, phosphorus oxychloride, and 
thiophosphoryl chloride. 


| 
’ | 
THE INTERNATIONAL NICKEL COMPANY, INC. Ammonium, Chioride | ae 
| 
| 


Uses of Monel and Nickel Have Been Recorded 


Corrosive Media Monel | Nickel 


Yes Yes 
67 Wall Street, New York 5, New York Antimony Chloride Yes 
Arsenic Trichloride Yes 
Magnesium Chloride Yes 
Manganous Chloride Yes 


Nitrosy! Chloride Yes 


a 
Fixe Phosphorus Oxychloride 
fl - 0 : C e oys Phosphorus Trichloride 
ee ee Silicon Tetrachloride 
. Sulfur Monochioride 
MONEL® © “R’® MONEL ¢ “K’’® MONEL * “KR’® MONEL Sulfury! Chloride 
uQu® R “yuR Tin Tetrachloride 
$’® MONEL * INCONEL® * INCONEL “X"® Titanium Tetrachloride 


INCONEL “W’® * INCOLOY® ¢ NIMONIC® ALLOYS Zinc Chloride 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 
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To the native savage, whose tribe had no concep- 
tion of a written language, the piece of wood on 
which the explorer scribbled a message became 
the wonderful “chip that talks.” 


The chips of metal that pour in silver drifts from 
the mighty machines in Sun Ship’s Wetherill plant 
tell their stories, too. Those shown on the 14-foot 
boring mill tell part of the story of a fast, thorough 
repair job on ship-propulsion machinery. That job 


required lifting a 54-ton section of crankshaft 


from the ship to a 10 ft. x 50 ft. engine lathe, where 


ON THE DELAWARE 


it was checked for trueness and the journals 
machined. The crankpins were machined in a 
huge crankshaft machine. The boring mill opera- 
tion shown was the facing of the webs of a new 
section which replaced one of the damaged sec- 
tions of the crankshaft. 


That's the kind of story the versatile men and 
machines at Sun Ship have been writing for 
decades . . . in building special machinery of every 
type for the varied industries that are building 


a greater America. 


CHESTER, PA. 


25 BROADWAY © NEW YORK CITY 
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Rotary Positive Blowers 
Bulletins 20-B-37 and 22-23-B-15 


Single-stage and Multi-stage 
Centrifugal Blowers and Exhausters 
Bulletin 120-B-14 


Inert Gas 
Generators 
Bulletin 100-B-1 4 


Spiraxial Compressors 
Bulletin SC-253 


Vacuum Pumps 
Bulletin 50-B-13 


ill. 


Rotary Positive 
Gos Pumps 
Bulletins 31 -B-17 
and 32-33-8-13 


Positive 
Displacement 


Meters 
Bulletin. M- 1,52 


AFTER 100 YEARS 


»»e moving gas and air is still our ONLY business 


From the simple Rotary Positive Blower which we 
developed and started building 100 years ago, Roots- 
Connersville equipment now includes both Rotary 


Positive and Centrifugal units (the only dual-ability 


line in the industry), gas pumps, meters, vacuum 
pumps, inert gas generators and our latest 1953 devel- 
opment, the amazingly efficient Spiraxial Compressor. 
With the exception of the Spiraxial, the youngest 
members of the family are centrifugals, now 23 years old. 

Yet in this century of rapid changes, with industries 
shifting from one product to another, Roots-Conners- 


ville has consistently adhered to one line of thought 
Reg. U.S. Pat. Of 


and action—the production of the most economical and 
reliable equipment to handle gas and air. We think this 
policy has “paid off’—not only to us but to our thou- 
sands of customers who, by their many repeat orders, 
testify to the high quality of R-C products. Perhaps 


_ one reason is that although old in years, we are young 


in ideas to meet technological chznges in manufactur- 
ing processes, 

So, we suggest you consult us when you are consider- 
ing equipment to move gas or air. You will find that 
our 100 years of specialized experience can pay you 
substantial and continuing good dividends. 


A DIVISION OF DRESSER INDUSTRIES, INC 


Roors-[ONNERSVILLE LOWER 1054 Michigan Ave. * Connersville, Indiana 
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They don't come too 


big for TAYLOR FORGE 


As pioneers in the making of heavy-walled large- 
diameter pipe, it is not surprising that Taylor 
Forge has developed the widest range of large 
welding fittings and flanges like those illustrated 
here. 


In fact, those who know the background of 
Taylor Forge insist on the WeldELL line for all 
requirements from smallest to largest. They have 
found that WeldELLS have features which are 
combined in no other fittings for pipe welding. 


See your Taylor Forge Distributor for up-to-the-minute facts. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS * General Offices and Works: 
P.O. Box 485, Chicago 90, Illinois * Offices in all principal cities 
Plants at: Carnegie, Pa.; Fontana, Calif.; Gary, Ind; Hamilton, Ontarie, Canada 





The pipe was farther 
along than the auto! 


They made their automobiles high in the 
days when this photo was taken at the 
old Taylor Forge Works, and that's why 
Taylor Forge chose this way of demon- 
strating the largest heavy-walled pipe the 
world of 1916 had ever known. 

As a matter of fact, the pipe was far- 
ther along than the automobile; for Taylor 
Forge had started the manufacture of 
this large pipe as early as 1907. Before 
then, pipe had been just a tube for con- 
veying fluids, but by 1907 there was a 
widespread call for large, rated pipe to 
withstand widely varied and exacting 
Services. 

Taylor Forge responded to this call. In 
pioneering forged steel flanges, Taylor 
Forge had learned a lot about forging 
technique and piping practice...and both 
schoolings were prerequisite to the new 
venture. The projected large diameter 
pipe was to consist of heavy plate rolled 
into shape, then hammer lap welded to a 
smooth, sound weld. This called for heavy, 
specially designed equipment to make the 
process work and to provide the first 
smooth interior pipe and pressure vessel 
cylinders produced in this country. 

Typical of the pioneering obstacles was 
the need for a clean flame to prevent 
scale forming at the weld, but this prob- 
lem was solved when Mr. J. Hall Taylor 
designed and installed a large water gas 
plant that provided the desired welding 
conditions. 

Thus it was that by 1916 Taylor Forge 
was making pipe up to 96”; forging all 
types of end joints on it; engineering it 
and prefabricating it into hydro-electric 
penstocks; laterals and Y's for pumping 
stations, pipe lines, and for similar ap- 
plications all over the world. 

Since the introduction of automatic 
metallic arc-welding this large pipe has 
been produced as ‘Taylor Straight Seam 
Electric-Weld Pipe; but there are hun- 
dreds of miles of the old “Taylor Ham- 
mer Lap Welded Pipe” still giving as 
good service as it did the day it was 
installed. 


An episode in the story of 
Taylor Forge leadership in designed piping 


This old painting—the original in full color— 
depicted the original process of making 
Taylor hammer lap welded pipe. 











NOW! 
‘PIN-POINT” TEMPERATURE CONTROL 
IN PROCESSING LIQUIDS... 








For heat exchanger processing—where precise 
control of heating medium temperature is demanded 
—no technique can match the accuracy of a De Laval 
Vacuum-Steam Heating System with De Laval Heat 
Exchanger. 

This De Laval system provides positive “hair 
trigger’ response to each call for temperature 
change . . . practically eliminates time lag .. . 
avoids any possibility of “burn on” . holds the 
“‘split”’ between heating medium and product tem- 
peratures to extremely close limits. 

The diagram at right shows how the basic prin- 
ciple of the De Laval system assures a uniform 
product quality never before achieved. 

Today ... write for complete details about the 
De Laval Vacuum-Steam Heating System and 
De Laval Plate Heat Exchangers. There are no finer. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
DELAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
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Shown above is a diagram of the 
De Laval Vacuum-Steam Heating Sys- 
tem. Connecting with the steam side of 
the plates in the heating section is a 
vacuum apparatus consisting of cen- 
trifugal pump (A) which circulates water 
through water jet (B) in circulating tank. 
Jet is connected to condensate outlet (C) 
so that jet suction creates vacuum in 
heating section. This causes steam enter- 
ing the unit (D) to expand to degree of 
vacuum thus created, and the temper- 
ature of the steam to be lowered to the 
desired point. Expanding steam is pre- 
vented from becoming super-heated by 
saturating device (E). 


wt H Hs 











Cut your inventory with 
CELANESE* DOUBLE DUTY PE... 


(PENTAERYTHRITOL) 


‘om 


a 
“~ 


IF YOU NEED TO MEET PURE GRADE SPECS IF YOU NEED TO MEET TECH GRADE COSTS 
Celanese P.E. has met the highest specs. Celanese P.E. costs no more than ordinary tech 
Through “continuous” process, Celanese P.E. is grades. It can shorten cooking cycles, make 
high in hydroxy] value, uniform in mono content, filtration easier, produce a lighter color resin 
low in ash. Ideal for high phthalic content resins. in the low-price field. 


With the spotlight on inventories, Celanese P.E. answers the need of alkyd 
resin manufacturers for a pentaerythritol that qualifies for every applica- 
tion. The new Celanese P.E. bulletin can give you the complete story, backed 
by formulations, tests, comparisons and cost analyses. Write to Dept. 553-] 
Celanese Corporation of America, Chemical Division, 180 Madison Avenue, 
New York 16, N. Y. “Reg. U.S. Pat. Off. 


>> 
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HIGHER PuRiTY P. E. is THE 
RESULT OF CELANESE “CONTINUOUS” PROCESS 


October 1954—CHEMICAL ENGINEERING 








" 4 
é ‘ y 
aes 
tl ” a 
’ CS eae 
. * 


ome + 


Are you concerned about — 
high thermo-processing costs ? 


Then it’s time to replace inefficient machines 
with Traylor Rotary Kilns 


Traylor Rotary Kilns have many exclusive features which 
were developed over the past 50 years on the basis of field 
experience. 


Solid cast steel floating riding rings, which are mounted on 
machined blocks, insuring a perfect fit. This eliminates 
uneven wear which causes weak spots that result in ex- 
pensive maintenance. 


Kiln drive is completely mounted on a sole plate which 

ye ~ we va ; unit to insure perfect alignment The success of Traylor Rotary Kiln design is best 
and easy adjustment of main gear and pinion. emphasized by the large number of customers who 
Secondary air is utilized to obtain maximum heat efficiency have returned time after time for additional Traylor 
from every B.T.U. This Traylor feature achieves amazing Kilns. Send for Bulletin 115 which gives all the 
thermo-processing economies. points of Traylor superiority. 


a leads to greater profits 


Send 8 page catalog on Traylor equipment for the process 
industries. 
TRAYLOR ENGINEERING & MANUFACTURING CO. Name 


691 MILL ST., ALLENTOWN, PA. Position 
SALES OFFICES: New York @ Chicago © San Francisco 


: . Company: ~ 
Conadian Mfr.: Canadian Vickers, Lid., Montreal, P. Q. 


PUNO ities 
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Ring Balance Meter 


beats the high cost 
of Permanent 


Pressure Loss! 





It works out like this: 


Using an Expensive Primary Element .. . 
10% of 100” full scale differential is 70’’ PPL 


Using a Low Cost Primary Element. . . 50% 
of 6’ full scale differential is only 3’ PPL 


The Hagan Ring Balance Meter is particularly adapted for accu- 
rate operation at full scale differentials as low as 1’ WC, with 
any type of primary element. In many applications, by choosing 
a low cost, low differential element, with a PPL of 50% or more, 
and measuring the flow with a Ring Balance Meter, the actual 
permanent pressure loss is low. In the example shown above, it 
is only a third of the actual PPL sustained with a high cost, high 
differential primary element. Here is positive, long range economy 
... lower pumping costs result from reduced horsepower requirement. 

This is an example of how Hagan experience and engineering 
skill can reduce costs. Hagan engineers will be glad to recommend 
the most economical solution to your metering problem. 


Be HAGAN CORPORATION 


HALL HaGAN BuILDING PITTSBURGH 30, PENNSYLVANIA 


ebb Boiler Combustion Control Systems, Ring Balance Flow and Pres- 
emma sure Instruments ... Metallurgical Furnace Control Systems . . . 
Control Systems for Automotive and Aeronautical Testing Facilities 


October 1954—-CHEMICAL ENGINEERING 











TION + OXIDATION 
1 DROGENATION 

SCLOSURE + DOUBLE BONDS 
D GROUPS » ALDEHYDES 
AROMATICS > KETONES 
& 
PHARMACEUTICALS + VITAMINS 



























a T N TERPENES * HYDROCARBONS 
LATINUM METALS GASOLINE DYESTUFFS 

In many procedures, production control, purity of end product and INTERMEDIATES 

cost of catalysis are brought to peak efficiency through the use of AMMONIA OXIDATION 


one of the Platinum Metals Catalysts. 


if catalysis is part of your production or if you are developing HYDROGEN CYANIDE 


@ new process or product involving a catalytic stage, the platinum ° 

metals catalysts certainly.warrant your investigation. A Baker re- PURIFICATION OF HYDROGEN, 

search representative will be glad to assist. NITROGEN * PRODUCTION OF 
Baker developed catalysts are helping to lower catalysis costs INERT ATMOSPHERES, 


and provide many important production advantages for large 
and small-scale manufacture of industrial chemicals and pharma- Ronen Oe Vee 
ceuticals. Here, the world’s largest facilities for platinum metals CARBON MONOXIDE 
catalyst tesearch and production and our vast experience in this FROM GASES 

. field, are at vour service—-in full confidence, of course.. e 

\\ We'll be pleased to have you call or write. 









BAKER 


& COMPANY, INC. 


a Va AY AY 
113 ASTOR STREET - NEWARK, N. J. 
PLATINUM METALS 


\ 
\ PLATINUM METALS CATALYSTS, 
; \ Notes on Their Uses and a list of 
ee ~ their-most available forms. 






. 
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am WESTON all-metal THERMOMETERS 


“~<a (with Multiple Helix*) 


Here’s another typical example of how large processing plants have 
solved temperature checking problems, and cut thermometer costs 
besides. With a WESTON dial-type thermometer at every checkpoint, 
temperatures are read at a glance . . . in far less time, and with far 
greater accuracy. Their sturdy all-metal construction resists breakage, 
gives them far longer life on operating equipment. And the exclusive 
WESTON multiple helix employed assures dependable accuracy during 
all this long life. 


Available in a broad selection of types, sizes, ranges and stem lengths, 
WESTON thermometers are today standard on all types of mobile and 
stationary equipment and machines, large and small; as well as on 
piping, conduit, ducts, etc. Ask your distributor, or local WESTON rep- 
resentative for complete information, or write for descriptive bulletin 
... WESTON Electrical Instrument Corporation, 614 Frelinghuysen 
Avenue, Newark 5, New Jersey. 


WESTON 


5537 
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VOLUME PUMPS a a ee 
ARE 

ame)’ srotel hale) a 

INSTRUMENTS 


Typical “aiROYmetric” Controlled 
Volume Pump. Air-powered pumps 


noniy Speen serine yf Hew 04 MILTON ROY GRAPHIC PANEL CONTROLS CONTINUOUS PROCESS 


to 405 gallons per hour against 

pressures up to 25,000 pounds per Flow controllers, ratio controllers and final control elements... 
square inch. Capacity can be varied these are the functions performed by 23 Controlled Volume Pumps 
manvally or automatically. in automatically controlling a continuous process. 


This graphic panel—installed after full study and pilot plant testing— 
provides centralized control and monitoring of all 23 Controlled 
Volume Pumps used in the process. Some of these pumps control the 
flows and maintain the ratios of process streams. Others are used as 
final control elements, controlling the flow of catalyst in response to 
" process demand, as dictated by the reactor temperature controller. 


Milton Roy Controlled Volume Pumps are flow-control instruments 
that can solve your flow-control problems. Our Engineering Services 
include detailed recommendations on pumps, process instrumentation, 
accessories, panel design and construction. 

Reference Literature: Write for Application Engineering Data Sheet 
A-54-2 “Instrumentation of a Continuous Reactor” and Bulletin 


1053 “‘Air-Powered Controlled Volume Pumps.” 
See the MILTON ROY EXHIBIT 


BOOTHS 131-136 


First International Instrument — 
Congress and Exposition mi 
Engineering representatives in the 


NM 
PHILA A— 5 
LADELPHIA— SEPTEMBER 13-24, 1954 0 U Ca : Miales, Burewe, 
Asia, South America and Africa, 


COM PANY 


Maneyasteing Eaeginenas 1322 E. MERMAID LANE * PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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WILFLEY 
ACID PUMPS 


These are the pumps with the 
enviable reputation for efficiency. They operate 
without attention, delivering trouble-free, cost- 
reducing performance on “ ’round-the-clock” 


schedules. 


Available with pumping parts of the machin- 
able alloys, as well as plastic, to meet all require- 
ments. Individual engineering on every applica- 


tion. Write or wire for complete details. 


Wilfley Model “AF” Pump with wetted parts 


of durable, corrosion-resistant plastics. 


A. R. WILFLEY & SONS, INC. ceove,cotrato, usa 


New York Office: 1775 Broadway, New York City 


coe s LO) 
Ori OF 
FeCl, 
H.SO, 
ETO) SI 
<6} 


and other solutions 


Cok Pum) 
COMPANIONS IN ECONOMICAL OPERATION’ 
Mite y Sand >> 
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Here’s Why The MICHIGAN 7 ractor Shovel 
WILL DO MORE WORK FOR YOU! 


* This Power Train — from 
engine to tires — engineered 
and manufactured by Clark 


*® CLARK TORQUE CONVERTER — 3-to-1 


multiplication factor provides maximum torque 
when it is needed. Precise control in inching 
and digging. 


“ CLARK POWER-SHIFT TRANSMISSION 


—no conventional clutch; four speeds forward 
and reverse—direction control by lever on the 
steering column. 


*® CLARK PLANETARY DRIVE AXLE— final 


reduction in the wheel reduces the torque load 
on all gears and shafts. 


RESULT — easier operation, utmost 


accessibility and simplicity of servicing, highest 
efficiency in shovel handling. 


ADD greater weight and more horsepower than 
any front-end loaders of comparable capacity, 
and you see why you can Move More with a 


MICHIGAN‘. 


*A Trademark of Clark Equipment Company 


For full infermation send for the 
MICHIGAN Tractor Shovel Fact-Folio 
— specifications, action photos, 
magazine article. The coupon 


will bring your copy. 


CLARK 


EQUIPMENT 


CLARK EQUIPMENT COMPANY, Construction Machinery Division 
432 Second Street, Benton Harbor, Michigan, U. $. A. ac 


Please send the MICHIGAN Tractor-Shovel Fact-Folio 

Name scietioeincneiainiacsansiaiainaal 

i a 

Address 

( A 
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From recent literature 


No. Gin a Series 


Lubricating grease composi- 
tions which are resistant to the sol- 
vent action of low boiling hydrocar- 
bons are prepared by replacing the 
water of an inorganic hydrogel (e.g., 
silica gel) with ethylene glycol. After 
the ethylene glycol is added to the 
hydrogel, the gel is mixed in a steam- 
heated mill to evaporate the water 


‘and reduce particle size. 


Sterilization of air to kill bacteria, 
viruses and molds is accomplished 
by introducing vapors of ethylene 
glycol into ventilation systems. 


Paper coatings which are flexible 
and grease-proof are prepared from 
emulsions of plasticized polyvinyl 
acetates. These emulsions consist of 
a monoester of a glycol such as di- 
ethylene glycol, and an abietic acid 
having a terminal hydroxyl group. 


Fiber-forming polyesters are pro- 
duced by reacting ethylene glycol 
and a dicarboxylic acid. The reaction 
takes place at reduced pressures and 
elevated temperatures. ‘These poly- 
esters may be also used as softening 
agents, coatings, and film-forming 
substances. 


Abrasive suspensions for grind- 
ing or polishing various types of 
hard materials can be prepared by 
suspending small particles of silicon 
carbide, aluminum oxide or other 
abrasives in a medium consisting of 
a fatty acid ester of ethylene glycol. 


These developments are abstracted 
from recent publications or U. S. 
patents. They may suggest applica- 
tions of Jefferson Ethylene Glycol 
and Diethylene Glycol in your 
products or processes. 
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The latest advancement in 





Duataire 


COLLECTOR! 


REVERSE-JET DUST 


The above are only a few 
of the many important 
advantages you get in 
Duataire Dust Collectors. 
This 12 page booklet 
gives the full story... explains how reverse-jet 
cleaning action works — shows how the 
basic Duataire unit is adaptable to a wide 
range of operating requirements — provides 
facts, figures and illustrations that will change 
your thinking on filter-type recovery systems. 
Send for your free copy of this 
descriptive booklet — or see your nearest 
Western Precipitation representative! 


*“Dualaire’ & ‘‘Multiclone” ® 
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dust recovery 





e Cleans without 


jarring or rapping! 


¢ Maintains uniformly 


low pressure drop! 


e Field-proven 





efficiency as high 


as 99.99%! 


Backed by the same organization that pioneered 
commercial application of COTTRELL Precipitators and 
MULTICLONE Collectors, the DUALAIRE Reverse-Jet 
Dust Collector is revolutionizing filter-type 
‘recovery systems. The DUALAIRE gives you 
vital advantages like these... 


REVERSE-JET CLEANING ACTION 





cleans the filter tube continuously in small 
increments—not with sudden surges as in 


rapping or jarring. 


CLEANING ACTION starts automatically 





and stops automatically to keep pressure 


differential within low pre-set range. 


FILTER EFFICIENCY remains uniformly 





high at all times because no thick filter cake 


ever forms to reduce effectiveness. Actual 


field tests show efficiencies as high as 
99,99% ! 

NO STANDBY UNITS, with their compli- 
cated switching devices, are needed, The 
DUALAIRE is cleaned as it filters—without 


interruptions or shut down periods for 





cleaning. The operation is continuous! 


FILTER UNITS LAST LONGER because 





they are not subjected to intermittent jar- 
ring, rapping or vibration—all destructive 
to filter fabrics. 


WESTERN, 


CORPORATION 


DESIGNERS AND MANUPACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS FROM GASES & LIQUIDS 


Main Offices: 1013 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLDG., NEW YORK 17 * 1 N. La SALLE ST. BLOG., CHICAGO 2 
1429 PEACHTREE ST. N.E., ATLANTA 5 « HOBART BLDG., SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA, LTD., DOMINION SQ. BLDG., MONTREAL 


Licensed by H. J. Hersey, Jr. 





Line drawing: Jeffrey Standard 
Bucket Elevator feeding storage 
bin. 


Photo: Jeffrey Twin-Spiral Convey- 
or System handling finished cement 
from mill to railroad cars for bulk 
shipment. 


OTHER JEFFREY 
STANDARD UNITS 
BELT CONVEYORS 
APRON CONVEYORS 
SCRAPER CONVEYORS 
POWER SCOOPS 














VERSATILE... 


is the word for 
JEFFREY standard units 


eis ae 
ste 


Jeffrey Standard Spiral Conveyors and Bucket Elevators are 
available in a range of types and sizes that meet practically 
every industrial requirement and operating condition. 


Each Spiral Conveyor is completely assembled in eur plant 
to assure perfect fit and alignment. Before dismantling for 
shipment, parts are match-marked to facilitate field erection. 


Split-head Sections are available on Jeffrey Standard Bucket 
Elevators. New High-Front Buckets on continuous types 
increase the versatility of the line. 


WRITE FOR CATALOGS CONTAINING COMPLETE INFORMATION. 


“WJEFFR 


IF IT'S MINED, PROCESSED OR MOVED 


Shs 


? in 


. . ATS A JOB FOR JEFFREY! 7 Bi the at er rece 
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4 «. Silicon Carbide Plant Pa ae 


Blaw-Knox Chemical Plants Division 
has executed 

many successful projects 

involving temperature levels trom 


A few representative projects include: plants 





for producing silicon carbide and dry ice 

for low temperature fractionation to yield 
oxygen, nitrogen, argon, hydrogen and 
ethane . . . heat transfer systems using 
Dowtherm, Aroclors and liquid metals. . . 


equipment such as the radiant fired kettle. 


Blaw-Knox engineers and scientists will 
design and build your project operating at 


any temperature level within a wide range. 


Put this experience to work. 
Call upon Blaw-Knox. 

















BLAW-KNOX COMPANY iam 


CHEMICAL PLANTS DIVISION 
Pittsburgh 22, Pennsylvania 
Chicago 1, IIlinois / Tulsa 1, Oklahoma 


Air Fractionation Plant 
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Harbison-Walker 


DURG 


ACID-PROOF BRICK AND SHAPES 





PACKING 
TILE 


DURO is made in 
various designs 
ond sizes for spe- 
cific tower packing 


Various sizes of DURO | 

tile and cove base 
shapes are furnished for acid-proof floor construction. 
They serve well for use under hard wearing conditions. 
In many applications they cre used where exposed to 
hot chemicals and drosses. 


Refractories 


DENSE AND VITREOUS 
STRONG AND ABRASION-RESISTANT 


HIGHLY IMPERMEABLE TO GASES 
AND LIQUIDS 


RESISTANT TO CORROSIVE CHEMICALS 


REFRACTORINESS ADEQUATE FOR 
TEMPERATURES UP TO 2300°F. 
WITH ACID FUMES 


The unusual combination of high refractoriness and high 
acid resistance of DURO account for its extensive use 
for a wide range of chemical processing applications. 

The excellent properties of DURO are attributable 
to the low flux content of the material with which it is 
made and to the manufacturing procedures. The high 
temperature at which it is fired converts its composition 
to minerals which are highly insoluble in acids and other 
corrosive chemical solutions. 

DURO is available in all the usual standard sizes and 
is made in a wide variety of special shapes. 


“ r @ 

a s 
Harbison-Walker Refractories Co. 
AND SUBSIDIARIES 
WORLD'S LARGEST PRODUCER OF REFRACTORIES 
General Offices: Pittsburgh 22, Pa. 


October 1954—-CHEMICAL ENGINEERING 





ALL OVER THE PLANT... 
YOUR PLANT! Xora @ iam. 


Industrial Meters 


WILL SAVE MONEY, 
MAKE MONEY 
FOR YOU! 


a 

INVENTORY/CONTROL 
| y | 

VEL co 


NTROL 


LIQUID F 


Wherever valuable liquids are stored, 

mixed or consumed, you will be way ahead ie ~ Rotocycle meter, 
to measure them with Rockwell industrial a “ the yer pba 
meters. They provide accurate records to eee a sy 
verify your purchases, to stop losses. 

They guard the quality of your formulations 

when blending, mixing, batching. Your accountants 
will welcome meter records for cost control and 

tax analysis purposes. These same records will 
enable you to keep tab on all liquid inventories. 
There is a size and type of Rockwell meter to 
measure most any liquid that can be piped—oils, 
chemicals, paints, liquors, solvents, etc.— 

even corrosive fluids. Automatic shut-off valves 

and remote registration systems are available. 

For full facts use the handy coupon or 

write for bulletins. 


Yt/ ROCKWELL MANUFACTURING COMPANY 


Pittsburgh 8, Pennsylvania 
A STAINLESS STEEL METER 
FOR MEASURING CORROSIVE LIQUIDS \ ; ; 
am interested in measuring 


This Rockwell Model 2-BC meter is constructed inside and (Name of Liquid) 

out of stainless steel. It resists corrosion. Rated Pipe Size 
capacity 100 gpm. This is an ideal meter for 
measuring liquids entering into foods and 
pharmaceuticals — also chemicals and Max. Flow Rate " Min. Flow Rate 
corrosive liquors. Write for 

bulletin OG-403. YOUR NAME . — saeeememeemeenes 


Gentlemen: 


Working Pressure , Temperature 


COMPANY____ 


STREET sss) : sed Sad 
YOU CAN RELY ‘G) ON ROCKWELL pss : STATE 
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<x Ate ma E. PEARY 
STARTED HIS FIRST 
POLAR EXPEDITION 


, 
© sal 


WAS MAKING INDIVIDUALIZED 
CHEMICAL EQUIPMENT 


y 


Many adventurous men have challenged the frozen wastes of the north—yet 
even in Peary’s day, KOVEN was already helping chemical manufacturers in- 
crease output and cut costs with individualized equipment. Over the years, more 
and more leading chemical plants have turned to KOVEN because experience 
has shown —KOVEN units, tailored to their exact needs, mean faster, more profit- 
able production. If you have a production problem, one of our trained repre- 
sentatives will be glad to discuss it with you—of course, there is no obligation. 
Send for Catalogs #550 and #501. 


Complete modern facilities including X-ray inspection and stress relieving which 
insure quality control. KOVEN equipment in all commercial metals and alloys 
include: Pressure vessels, extractors, mixers, stills, condensers, kettles, tanks, 
chutes, containers, stacks, breechings, coils. Fabrication to A.S.M.E. Code Par. 


U-68 and U-69 a specialty. L. O. KOVEN & BRO., INC. 


154-A Ogden Avenue, Jersey City 7, N. J. 
Plants: Jersey City, N. J. » Dover, N. J. + Trenton, N. J 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 


322 October 1954—CueEemMicaL ENGINEERING 








Another new development using 


B. F. Goodrich Chemical --- =... 


Filter unit contains filters, fittings and inside rings made 
from rigid Geon. Operator pictured holding an inside ring. 





B. F. Goodrich Chemical Company does not make this 
filter. We supply only the High-lmpact Geon resin. 


RIGID PLASTIC FILTER COSTS NO MORE..GIVES 6 TIMES MORE WEAR 


NDUSTRIAL acid filters made of 

Geon rigid vinyl! plastic are setting 
new records in cutting costs of nickel 
plating bath operations. Where stain- 
less steel filters lasted only 3 weeks to 
3 months in corrosive nickel plating 
solutions, these vinyl plastic filters 
have been on the job for nearly 1% 
months—with no signs of wear! The 
cost of the vinyl filter runs about the 
same as a stainless steel one, but the 
6-times longer wear means huge 
replacement cost savings. 


The exceptional resistance of Geon 


rigid vinyl to the highly corrosive 
nickel plating solution, maintained 
at a temperature of 120°F., points up 
only one advantage of this basic 
material. For instance, products made 
from Geon rigid vinyl can be machined, 
welded, sawed or drilled. They also 
resist abrasion, many acids and 
chemicals. +» 


Geon polyvinyl materials have a 
wide range of uses in the chemical 
industry—from rigid filters, tubing, 
and sheeting to tank and drum linings. 
We’fl help you select the Geon mate- 


rial best suited to your needs. For 
information, please write Dpt. GE-10, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In 
Canada: Kitchener, Ontario. 


GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make prodoets easier, better and more saleable 


GEON polyvinyl materials «© HYCAR American rubber 
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New acid-handling system 
incorporating 
u. S. Uscolite 
Pipe saves 
thousands of 
doliars a year! 





U.S. Uscolite Piping carrying hy- 
drochloric acid from storage tank 
into plant. 


Close-up of Uscolite 
» piping and Hills-Mc- 


: storage tank. The plant 
. is in the background. 
A large Eastern manufacturer of lighting and signaling 
systems uses 300 feet of Uscolite® plastic pipe to carry 
hydrochloric acid from storage tanks outside the plant 
across an areaway, and then through various production 
departments to final use in the plating room. Previously, 
carboys of acid had been used, because the plant had 
no facilities to store acid in bulk. But by installing a new 
acid-handling system, using U.S. Uscolite piping and 
fittings, the plant saves thousands of dollars a year—they 
now buy and store in bulk. Additional thousands are Uscolite sheet stock, for use in the plating operation. 
saved by reduced handling costs. The plant engineer is pleased because Uscolite’s unusual 
The plant also fabricated its own fume hoods from mechanical strength enables it to be left exposed in any 
weather, and to be run overhead through various parts 
of the plant without fear of damage to men or machines. 
Hills-McCanna Uscolite valves are used in the piping 
assembly. 
Made by United States Rubber Company, Uscolite is 
Uscolite pipe and fittings light in weight with high impact strength. It is solving 
are made in the broadest acid and corrosion problems in every industry. The 
and largest line of stock a . : A 
intnin theme piping can be easily threaded and installed with conven- 
tional tools. For replacements or a completely new piping 
system, get in touch with any of our selected distributors, 
. or any of our 27 District Sales Offices, or write to address 
; below. 


4 


\ 
“U.S.” ‘Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it. 
UNITED STATES RUBBER COMPAN Y 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting ¢ Expansion Joinie « Rubber-to-metal Products « Oil Field Specialties ¢ Plastic Pipe and Fittings « Grinding Wheels * Packings « Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Maiting 
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AUTOMATION TAKES OVER TACONITE PROCESSING 


BUILDERS 
CONVEYOFLO 


To handle the millions of tons of ore processed in the 
modern taconite plant requires the latest in high-speed, high- 
accuracy processing equipment. See in this flow diagram how 
Conveyoflo’s pneumatic weight sensing system is ready-built to 
pace auxiliary additive feeders to produce the proper blend for 
the pelletizing process. Then see for yourself how Conveyoflo can 
help simplify and systematize your continuous processing opera- 
tions. We welcome your inquiry. 


ADDITIVE FEEDERS BY OMEGA 
another of the B-1-F INDUSTRIES 


PNEUMATIC 
PROPORTIONAL 
PACING 


CONNECTION ———e 
I 


INDICATOR ——+> 


. TOTALIZER ——*+}* 
TACONITE 


CONCENTRATE 
FROM VACUUM 
EF 4 


FILTERS pled 
nn ae <3 = 
ed a 1th 
See | 
BLEND OF CONCENTRATE 


i AND ADDITIVES TO 
ee ; BALLING DRUMS AND 


-BUILDERS CONVEYOFLO ) 





CONVEYOFLO 
WEIGHT SENSING 
SYSTEM 





CONVEYOFLO FEATURES 


@ ACCURATE ... within + % of 1% of actual weight from maximum © vipers. Astley Sage 


to 50% of rated capacity; within 1% from 50% to 25% rate; DIVISION OF BIE INDUSTRIES, INC./ 


within 2% from 25% to 10% of meter’s rated capacity. 
"eee renee, eerienmgapcmimmueinateas 


© COMPACT ... weight sensing mechanism completely contained Builders-Providence, Inc. 
within conveyor structure. No overhead levers. Panel stand only 4 369 Horris Ave., Providence 1, R. |. 
9” x 18 — may be any height. 


@ AUTOMATIC TOTALIZER COMPENSATION for variations in belt 
speed and changes in belt weight. 


Please send Bulletin 550-H4A describing Builders Conveyofio Meter. 


4 Name 


@ RESPONDS ACCURATELY to rapid load variations. - Company 


@ PACES AUXILIARY EQUIPMENT (feeders, controllers, continuous 4 Street... 
blending processes, etc.) ond operates secondary totalizers, 


indicators, recorders, f city. sacontiot since ME eaeeictacail si 
fs mes cee mene ese 
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You'll save time 
and trouble on 


H.P. VESSEL GASKETS 


ooewhen JeM Goetze gasket specialists 





make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 


Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


jJohns-Manville 





Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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LLIOTT C-w 
Staledpowee MOTORS 


The ribbed frame provides effective heat radiation. . . 
The fan-driven cowl-directed air-blast carries off the 
heat, and also prevents the settling of dust on the motor 
frame, which would tend to reduce heat dispersion . . . 
The streamlined fan has no corners to collect dirt... 
Cowl can be quickly removed if or when necessary. 
Here is a TEFC motor you can put anywhere. Wide 
range of modifications for specific needs. Sizes 1 to 
100 hp, NEMA frames. Ask your local Elliott repre- 
sentative for full data, or write for bulletin to Elliott 
Company, Crocker-Wheeler Division, Ampere, N. J. 


ELLIOTT Company Fc 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS 


CONDENSERS © CENTRIFUGAL COMPRESSORS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 
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Three newest partial oxidation 


plants in the U.S. use 
centrifugal air compressors 





On the left a 5000 BHP stvam turbine drives a 
five-stage No. 4 Compressor und an eight-stage 
No. 3 Clark Multi-Stage Centrifugal Compressor. 
Rated at 20,000 CFM, air is pumped to 125 
PSIG. The other unit is a Clark four-stage No. 2 
Centrifugal Compressor rated at 650 BHP com- 
pressing nitrogen. 
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all 3 select Clark Centrifugals 


When Spencer Chemical Company’s new 







Vicksburg, Miss. ammonia plant re- 






cently went on stream, it became the first 






of three new plants which will use cen- 






trifugal air compressors in the partial 





oxidation method of making hydrogen. 






Significantly, all of the plants have se- 
lected Clark Multi-Stage Centrifugal 
Compressors. 


SeHeeeere 









The new Spencer Chemical plant, 





which manufactures ammonia, nitric acid, 







ammonium nitrate and ammoniating 






9 ew ik , : i: Pape : aa 


solutions, is outstanding for its compact- a ; 
A 3800 BHP turbine driving a five-stage No. 3 and an eight-stage 
No. 2 Clark Centrifugal Compressor. Capacity of this unit is 15,000 
CFM with a discharge pressure of 125 PSIG. 





ness and high degree of process integra- 









tion. 














ee an eee 


5 outstanding Clark Centrifugal features 


The continued preference for Clark 
Centrifugals to serve varied process ap- 
plications is the natural result of many 



















points of superiority which your nearest STANDARDIZATION TESTING 


Simplifies installation, opera- 
tion and maintenance. Units readily 
adaptable to existing pipe arrange- 
ments and future plant expansion. 


Clark representative will be glad to 


Clark experience in handling so 
mony different and difficult applica- 
tions saves you money and speeds 
your delivery by eliminating the 
need for performance testing. Only 
a mechanical test is required. Ciark 
knows the performance of its 
machines. 





detail for you. 



















SEALING 

Clark leads the field in the number 
of available types and the develop- 
ment of new seals for specialized 


= COOLING 


RUGGEDNESS Enables accurate control of process 
Unitized design. Bearing chambers temperatures. Cooling and com- 
cast integral with case. Accurate pression duties separated, Reduc- 

lig U intained at high tion in horsepower. One unit often 
speeds and pressures. can do the work of two. 


CLARK BROS. CO. © OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 


















Sales Offices in Principal Cities Throughout the World 































Clark sets the pace in compressor progress 


compressors 
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-way 


answer 
to steam trap problems 


¢ This¢hree-way combination can help lick 
your steam trap problems. 


YARWAY IMPULSE STEAM TRAP... 

the steam trap that gets equipment hot in a 
hurry and keeps it hot. Small size, light weight, 
body and all working parts of stainless steel. 
Low cost, low maintenance. 


YARWAY FINE SCREEN STRAINER... 

with high-grade woven Monel wire screen 
that is removed with the cap for easy clean- 
ing. Rust-proof finish .. . straight threads, 
machined faces and spark-plug type gaskets 
on screen caps. 


YARWAY ENGINEERING SERVICE... 
32 trained YARWAY engineers working out 
of YaRway branch offices from coast-to- 
coast, are constantly helping on trap selec- 
tion, installation maintenance and operation. 
Solving your trap problems is their job. It 
will cost you nothing to call them in to 
assist you. 


YARNALL-WARING COMPANY 
137 Mermaid Avenue, Philadelphia 18, Pa. 


¢ YARWAY IMPULSE STEAM TRAPS AND 
STRAINERS are immediately available 
from more than 250 Industrial Dis- 
tributors in the United States, Canada, 
and other countries. For name of one 
nearest you and FREE Steam Trap 
Bulletin write... 





YARWAY Fine 
Screen Strainers, 
“Police the pipe- 
lines" inthousands 
of plants. 


impulse steam traps 


And Yarway Fine Screen Strainers 
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AV 


TRADE MARK REG. U. $. PAT. OFF. 


STORAGE TANKS e PRESSURE TANKS e 
PICKLING TANKS e DYE VATS e 


WHERE 


From TOPS. . . where tanks are vented to the atmos- 
phere, four types of covers may be obtained. Haveg can 
be machined and repaired readily so that connections, 
manholes and changes to the system present no problem 
to the installation and maintenance crew. 


To SIDES... 
or coating. It is a solid, non-metallic material fabricated 
to the desired size and thickness. It can be molded in one 


remember that Haveg is not a tank lining 


seamless piece as large as 10 feet in diameter by 12 feet 
in depth. Haveg comes in three grades for outstanding 
resistance to corrosion—Haveg 41 for acids, salts and sol- 
vents; Haveg 60 for alkalies, solvents, acids and salts; 
Haveg 453 for fluorine compounds. 


To BOTTOMS .... get the best bottom for the process 
with molded Haveg. Sloping bottom tanks can be pro- 
vided with outlets at any location. For more complete 
drainage, dished bottom tanks are available and when 
suspended solids are present, cone bottom tanks can be 
provided. 


ee. 








STAVES 
nooPps 
METAL SUPPORT 











Se tide A 
Dished Bottom Haveg Tank 





Cone Bottom Tank for applications 
requiring complete drainage. 


REACTION VESSELS e 
EVAPORATORS 


CYLINDRICAL TANKS ARE INSTALLED 


VACUUM AND SAND FILTERS 
SURGE TANKS e = STILLS 


Chemical Corrosion has been Controlled! 


Yes, Haveg is a superior material for tank construction. 
Made from acid digested asbestos bonded with special cor- 
rosion-resistant resins, Haveg is usually molded and curd 
into its finished forrn—tanks, towers, pipes and fittings, 
valves and pumps, fume duct systems, heat exchangers. 
It comes in the size you need and is delivered fast! 


Haveg withstands rapid temperature changes and enables 
you to go into a high range of process temperatures with 


ATLANTA, Exchange 3821 . CHICAGO 11, Delaware 7-6088 
CINCINNATI 36, Sycamore 2600 * CLEVELAND 20, Washington 1-8700 
DETROIT 39, Kenwood 1-1785 ° HOUSTON 4, Jackson 6840 
LOS ANGELES 14, Mutual 1105 . SEATTLE 7, Hemlock 1351 
ST. LOUIS 17, Mission 5-1223 ¢ WESTFIELD, N. J., Westfield 2-7383 
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complete safety and a proven history of reliable perform- 
ance. Whatever the service, Haveg lasts and lasts and 
lasts. It gives resistance to corrosion through and through 
never allowing corrosives an opening wedge from cracks. 


Get all the facts about Haveg. Call the sales engineer 
listed, consult Chemical Engineering Catalog, write for 
big 64-page Bulletin F-6 today. 


CORPORATION 
mommmmmmeit. «= NEWARK 2, DELAWARE 


FACTORY: WILMINGTON &, DEL. + Wilmington 3-6884 


A SUBSIDIARY OF CONTINENTAL.OIAMOND FIBRE CO 


























PERMUTIT Q 


High capacity sulfonated 
styrene cation exchanger. Ex- 
tremely resistant to wide pH 
ranges, high temperatures, 
oxidizing agents. Operates on 
Sodium or Hydrogen cycle. 


Uses: Demineralizing water 


for better electroplating, better porcelain, bet- 
ter plastics and textile fibers; purifying poly- 
hydric alcohols; sugar purification; metal and 
organic base recovery; separating rare earths. 











PERMUTIT S$ 


Quaternary amine, anion ex- 
changer. Effective even at 
high pH values. Removes an- 
ions of WEAK acids as well as 
STRONG mineral acids. 


Uses: Removes silica from wa- 
ter to as low as 0.01 ppm —at 
low cost; recovers chromates 
from plating and anodizing 
wastes; splits neutral salts. 


OTHER PERMUTIT EXCHANGERS 


CATION EXCHANGERS: Zeo-Karb®, Zeo-Dur®, Decalso® +» ANION EXCHANGERS: De-Acidite®, Permutit A 














RESPONSIBILITY... 


Only Permutit provides both Ion Exchangers and Equipment 


Field performance can be disappointing 
if based solely on lab-tube resin tests. 
Permutit knows this well. ' 


For only Permutit furnishes its own wholly 
integrated ion exchange plants—the 
world’s most complete line of resins, equip- 
ment, controls. This means that only 
Permutit can take undivided responsibility 
for the complete performance of the full- 
scale installation. 


Best results are assured by Permutit’s 
knowledge of actual field performance of 
the ion exchange resins we produce. This 
enables us to continually improve the re- 
sins we provide... to add properties which 


Automatic Permutit cation exchange equipment 
demineralizes 96,000 gph of process water and 
boiler makeup for a large refinery. 


our laboratory, pilot plant and field expe- 


rience prove most desirable. 


Our sales engineers are backed by over 40 
years of ion exchange research and expe- 
rience. They will help you to evaluate lab- 
tube results, save you time and money in 
specifying the ion exchange resins and 
equipment most efficient for your problem. 


To improve a process or product, call in 
Permutit. For specific applications data and 
resin samples, write to The Permutit Com- 
pany, Dept. CE-10, 330 West 42nd Street, 
New York 36, N. Y., or Permutit Company 
of Canada, Ltd., 6975 Jeanne Mance Street, 
Montreal. 


Automatic anion exchange units complete this 
Permutit installation. Effluent has lower total 
solids than distilled water! Costs much less! 


lon Exchange Headquarters Po Over 40 Years 


PERM UTIT 





BETHLEHEM 
AN Dryers! 


Bethlehem offers Pan 
Dryers for Solids processing such as 


® evaporation of water and solvents 
from slurries, sludges and pastes 


@ drying of solids 


reaction between gases and solids 
or materials of high consistency 


sublimation 


SPECIAL FEATURES 
OF BETHLEHEM PAN DRYERS 





© large, flat bottom area for scraping 
solid material to provide good heat 
transfer 


ad 


scraping at wall 


plowing action for exposure ond re- 
newal of reactant surface 


intense agitation to break up and shear 
material 


quick-opening discharge door 


Tg INANE Re NR 7 


self-discharging action of agitator 


agitator blades selected to resist 5'2” Diameter Bethlehem 
abrasion and weor . Pan Dryer. Stainless Steel 


construction. Scraped and 
jacketed flat-bottom 


& 


PAN DRYERS can be constructed of carbon steel, 
stainless steel and other alloys, and clad materials 
5 ‘ aed DO YOU HAVE A 
as well as cast iron of various compositions. 


Special care is taken to provide contamination Solids Processing Problem ? 


free products for food and pharmaceutical process- : 
Our engineers will be glad to discuss it. 


BETHLEHEM FOUNDRY & MACHINE CO. 


CHEMICAL PROCESS DIVISION PENNSYLVANIA 





BETHLEHEM 
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... maybe your processing equipment is a little less 
hardy than the proverbially tough digestive 
mechanism of this odd bird. 

Bits of iron—nails, wire, crushed tin, nuts and bolts— 
are a headache, sometimes a serious hazard, to a lot of food, 
chemical, and other processors. Many have successfully 
relied on Dings Magnets to solve their problem. 


Dings makes a complete line of electric and non-electric magnets 
for installation in, on or above material conveying systems and 
integration with processing machinery. They can save you 
plenty of trouble. Learn about them 
by just mailing the coupon below, 


DINGS MAGNETIC SEPARATOR COMPANY 
4730 W. Electric Ave. Milwaukee 46, Wis. 
Please send me a copy of Catalog C-5000-B 


Here's Just One Way — Dings Magnetic 
Pulleys — both electro and Alnico perma- 
nent — are at work in all kinds of 
industries pulling unwanted iron out of 
everything from grain and cotton to coal 
and molybdenum ore. 
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TRENTWELD 


tubing gives... 
*corrosion resistance 
*long service life 
*ease of cleaning 


* product protection 


in Lo-Temp Evaporator 





TRENTWELD 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 





336 


This Mojonnier Lo-Temp Evaporator is designed to remove 
water from heat-sensitive liquid foods, pharmaceuticals and chemi- 
cals, at temperatures as low as 40F. Heart of the evaporator is 
made of nests of TRENTWELD stainless steel tubing. 


TRENTWELD tubing is an ideal choice for this application. 
For TRENTWELD stainless tubing resists the corrosive attack 
of both the product itself, and the ammonia refrigerant pumped 
inside the tubing. And TRENTWELD stainless is inert. . . pro- 
tects the product from contamination. But that’s not all~TRENT- 
WELD comes-clean with an absolute minimum of effort. 


So when you have a tubing application check first with TRENT. 
You'll find the largest assortment of sizes and finishes in the 
industry ... standard sizes from 1%” to 40” O.D. — larger sizes 
on special order. And remember, TRENTWELD stainless and 
high alloy tubing are products of tube mill specialists. You can’t 
buy better than TRENTWELD. 
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Never Down for 
Maintenance ” 


A-C Pump runs 4 times 
longer than previous unit 
...and still going strong 


LARGE EASTERN CHEMICAL COMPANY is using Allis- 

Chalmers 4 x 3 PDE process pumps with Equiseal 
stuffing boxes to handle phosphoric acid water containing 
abrasives. These pumps operate 24 hours a day, 7 days a 
week. The unit shown above has been in use for approx- 
imately two years and has never been shut down for 
maintenance. The pumps previously used had to be com- 
pletely reworked every six months and re-packed every 
three weeks. Naturally, maintenance costs have been 
drastically reduced. 

Allis-Chalmers process pumps are available with or 
without Equiseal stuffing box, in a wide choice of mate- 
rials to handle many types of abrasive or corrosive 
material at temperatures to 250° F. Every pump is indi- 
vidually engineered to each application. For details, con- 
tact your A-C representative or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bulletin 52B6615 


A 4395 
Equiseal is an Allis-Chalmers trademork. 








this A-C 
feature 
prevents I 
leakage... 


Many A-C process pumps have the 
Equiseal stuffing box. This is an auxiliary 
impeller which produces a low pressure 
area in front of the packing. This low pres 
sure area prevents the liquid being pumped 
from entering the packing (on suction 
heads to 15 feet at 1,750 rpm). Equipped 
with an Equiseal stuffing box, an A-C 
pump will actually run without pac ao 





ALLIS-CHALMERS © 
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Bw" or continuous chlorination? ‘This was one 
of the big questions facing Stauffer engineers dur- 
ing the design phase of the Henderson, Nev., 24% 
BHC plant. 

After weighing the advantages and disadvantages of 
both systems—-the batch operation produces higher 
vields—the decision went to continuous chlorination. 

Another problem that had to be worked out involves 
the removal of isomers. Only the gamma BHC isomer 
has practical insecticidal value. 

The operations of the completed Stauffer plant— 
including continuous chlorination; crystallization; and 
steam distillation—are shown on the flowsheet. 
> Chiorination—Benzene (fresh make-up plus _ recycle 
benzene) and chlorine feed (from Stauffer’s adjacent 
liquid chlorine department) are metered into one of two 
chlonnators in a continuous stream. The addition 
chlorination of benzene is essentially a chain reaction 
activated by actinic light. Peroxide catalysts are not 
used—they have a beneficial effect on the rate of reac- 
tion, but are too expensive for the incremental increase 
in yield they produce, and contaminate the finished 
product if not handled carefully. 

The chlorinator operates at about atmospheric pres 
sure, with a one pound pressure drop. Reaction tem 
peratures are 40-60 C. Higher temperatures and 
pressures favor formation of an undesirable amount of 
monochlorobenzene. 

Hourly checks are made on the specific gravity of 
the chlorinator product (13-14.5% y BHC) to get an 
indication of total BHC concentration. If the total 
BHC concentration gets too high, the less soluble « 
isomer precipitates in the chlorinator. 
> Continuous vs Batch Chlorination—Last chlorine in 


three crystallizers. 
cipitate out at 35-40 C. 
capable of holding a full crystallizer load—service the 
crystallizers. 


aa Continuous Chlorination 


Is Key To 


BHC Process eam 


But there’s more to this Stauffer 
plant than just chlorination. Isomers are 
separated; the product concentrated. 


ENGINEERIN( 
PICTURED 
FLOWSHEET 


crements are added at an increasingly low, uneconomical 
rate. 
continuous chlorination—when operating several batch 
reactors in semi-continuous fashion, it’s economical to 
let the addition proceed as far as possible. This cannot 
be done in a continuous system. 

> Benzene Recovery—Chlorinator product is evaporated 
at 85-88 C. 
condensed, scrubbed and returned to the chlorinator. 


And here is a big difference between batch and 


A large amount of benzene is recovered, 
Liquid product remaining after evaporation goes to 


Less soluble « and B isomers pre 
Two trunnioned filters—each 


More recycle benzene comes from heating the filtes 


cake following crystallization of the « and B isomers. 

> Steam Stripping—Following filtration, the filtrate flows 
to one of several steam distillation kettles. Stripping 
is at 120 C. Here a further amount of recycle ben 
zene is picked up: water-benzcne coming out of the 
stream stripper goes to a continuous phase separator, 
where it’s introduced at the interphase. 
benezene is produced in an azeotropic drying system, 
cooled and returned to the chlorinator. 

> Final Product—Liquid product from the steam ket 
tles flows to a molten storage tank—capable of holding 
a full day’s production. 
analvsis of each kettle batch, before casting. 


Anhydrous 


This is done to allow time for 


Molten product is cast in 8-in. deep, 5 x 5-ft. metal 


casting pans. Some is sold as lump form; the rest 
is ground in a hammer mill to minus }-in. before being 
packed in fiber drums for shipment to Stauffer insecti- 
cide mixing plants. 


Equipment at the plant is lead or lead-lined 


OCTOBER 1954 * CHEMICAL ENGINEERING * PAGES 3358-341 

















Benzene 














¥ 














, 
Benzene oem 


VENT SCRUBBER 


Actinic light 


CONDENSER 





Cooling water 

















Chlorine Gas 











CHLORINATOR 


/g 


= 


a 


ie @ NS 
7? lian ff 


es. 
4 


ible alpha 
from the product of the chlorination and evaporation steps. 














SURGE TANK 


Recycle benzene 
oJ ali 
‘ 4 
- 
a 


¢ 








ats 


and beta isomers ©} TRUNNIONED FILTERS separate t 
filtrate. After the benzene content is 











4 CONDENSER 








MAX «VENT «SCRUBBER 
Benzene AMM = 


Y | 
Uj 
t- Actinic light 


Cooling water 





























Benzene — “ 
Chlorine Gas — 









Recycle benzene 




























































CHLORINATOR 






" 2 , Seg Y 4 a 
> en? a : . ss P $4 








from the product of the chlorination and evaporation steps. 

















SURGE TANK 


Recycle benzene 
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CRYSTALLIZERS precipitate out the less soluble alpha and beta isomers 
filtrate. 





= TRUNNIONED FILTERS separate the higher melting alpha and beta crystals from the gamma 5 4 ST 
After the benzene content is recovered, the cake is discarded. ‘ 
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STEAM DISTILLATION KETTLES strip the remaining benzene from the 24% gamma prod- 
uct. This steam also liquifies the BHC, which goes from the kettles to storage and casting. 
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Benzene Hexachloride 


24% gamma isomer 


CASTING PANS are filled late in the afternoon for overnight solidification. They are chipped 
out the following morning after the BHC has solidified. 











Four words... but every time 
they appear on an order, Flexi- 
tallic salutes an engineer who 
has joined the crusade for one 
standard of quality in gasket 
construction. 


Flexitallic Spiral-Wound identi- 
fies the original spiral-wound 
gasket—the standard of quality 
in high-pressure, high-tempera- 
ture seal for more than 40 years. 


Spiral-wound is the proper 
designation of a gasket that com- 
presses like a spring to make an 
effective seal, compensates for 
unpredictable joint stresses, and 
then rebounds when the bolt load 
is relaxed, 


Flexitallic Gaskets are exclusively 
spiral-wound, the uniquely resil- 
ient construction pioneered by the 
Company in 191 


Each FlexjegHic Gasket is engi- 
conditions 









unpredictable 
Spirally-woun -cfimped plies 
of required mejal with alternating 
plies of proper filler results in a 
resilient gasket having character- 
istics of a calibrated spring. 


































Flexitallic Gaskets are at highest 
efficiency when bolted up cold at 
a predetermined load. For all 
pressure/temperature ranges 
from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. For 
all standard joint assemblies. In 
four thicknesses for special re- 
quirements: .125”, .175”, .250”, 
.285”. In diameters to 84” O. D. 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts., Camden 2,N. J. 


Representatives in principal cities 


Ci7,.- 


® 
SPIRAL-WOUND GASKETS 





TIONS The ideal sea! for many process applications is a Flexitallic Gasket 
“ LICA with Teflon trapped between edges of stainless steel. Ask for folder, 

“Teflon in Flexitallic Gaskets.” 
*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 


stamped into the metal spiral of every genuine Flexitall.c Gasket. 
for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos fille: 
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Similarity in Valves 


doesn't mean a thing in service 
... Chicago process plant reports 


‘v> 








The Installation 


At Hysan Products Co., Chicago manu- 
facturer of liquid waxes, pine oil and 
coal tar disinfectants, liquid soaps, in- 
secticides and various chemical special- 
ties—where Crane clamp gate valves 
have been installed on all process and 
storage piping. 





Valve Service Ratings 


SUITABILITY: Performance-proved 

FEATURES: Tight seating 

MAINTENANCE COST: Only routine care given 

SERVICE LIFE: Many times former valves— 
aga The Case History 

OPERATING RESULTS: Costly loss and 
trouble stopped 


AVAILABILITY: Crane Catalog item— 
No. 488 


The Valve 


Crane clamp gates are of rugged 
design, with seating surfaces 
machined to close tolerances. 
That’s why they provide long- 
lasting, tight closure, even where 
operation is frequent and fluids 
are hard to hold. Many patterns 
to choose from in these compact 
valves—all iron or brass- 
trimmed. Consult your Crane 
Catalog or your Crane Repre- 
sentative. 


Longest service given by similar type valves for- 
merly used was from 2 to 6 months. They failed 
to hold tight at seats and disc under daily opera- 
tion of 3 to 12 cycles. Valve maintenance and 
replacements were excessively costly—as were 
down-time losses. Leaky valves on tank lines 
forced repeated transfer of storage stock. Up to 
3 men were needed to make valve repairs. 


Only when the plant switched to Crane No. 488 
clamp gate valves was the trouble stopped. In- 
stalled more than a year ago, the valves show no 
sign of wear or leakage. Only an occasional pull- 
up on the packing nut is needed—and only one 
man for all piping maintenance. 





What’s the answer? Better quality valves, 
obviously—the only way to assure better service 
and lower ultimate cost. 











THE BETTER QUALITY... BIGGER VALUE LINE... IN BRASS, IRON, STEEL 


CRANE VALVES  && tin 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois BUYER 
Branches and Wholesalers Serving All Industrial Areas é 3 


VALVES + FITTINGS + PIPE + PLUMBING «= HEATING 






for k 
the << 
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CHEMICAL 
a7 | SHOW 
3OOVH 170 


VERTICAL MILL 


FOR HIGH FINENESS GRINDING 


Produces superfine powdered mate- 
rials in the lower micron sizes, be- 

yond the range of an ordinary pul- ol 
verizer. Air separation with | 
whizzer classifier insures con- | 
sistent uniformity, required in chemical | 
making today’s top level ~— 
grades. Bulletin No. 70 1 ekposition | 


i 


OCTOBER 12-15, 1954 
CHICAGO COLISEUM 


On Exhibit at | j RAY-DUCER 


THE 8th NATIONAL SMALL CAPACITY PULVERIZER 


CHEMICAL EXPOSITION WITH SCREEN SEPARATION 


New York Coliseum 


October 12-15 VISIT OUR BOOTH No. 170, 
where Raymond engineers will Latest addition to the Raymond line—these 
be on hand to show you these ma- RAY-DUCER Unit Mills are iggy? agony sl 
: . . : ity, compactness and accessibility. nly a few 
chines, and give you information seconds needed to open mill for cleaning, inspec- 


about the full line of Raymond pulv- tion or changing of screens. Available in three 
erizing and separating equipment. sizes for small and medium capacities. 


COMBUSSION ENGINEERING, INC. 
1311 NORTH BRANCH ST. Wtstcotre ace dias 


CHICAGO 22, ILLINOIS 
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Where they go 
What we'll need 


Detergents 
Coatings 
Synthetic fibers 
Automotive chemicals’ 


Synthetic rubber 


Nitrogen products 


Plastics & plasticizers 
* 


Miscellaneous 





Petrochemicals 
































Total needs 20,240 million pounds 54,180 d 





What’s Behind the Foreeasts 


Just about everybody seems to be getting into 


petrochemicals, Here’s a rundown on the market at 


stake and why chemicals from oil will be leading the pack. 


William H. Chartener, McGraw-Hill Dept. of Economics 


Petrochemicals, a new word that 
has achieved high standing in the 
chemical vocabulary in just the last 
few years, will cover half the output 
of the entire chemical industry by 
1965. This forecast, coming from 
leading experts in both the chem- 
ical and oil industries, may be real 
ized even sooner if petroleum and 
natural gas can maintain their eco 
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nomic attraction as a source of 
Ghemicals. 

The output of, petrochemicals in 
1953 reached a record 25.3 billion 
pounds, an increase of 18% over 
1952. This represented 22% of to 
tal U.S. production of chemicals by 
weight, estimated at 114.3 billion 
pounds. The value of petrochemi 
cals sold by manufacturers in 1953 





was $3 billion, already almost half 
the $6.14 billion value of all chem- 
icals, These figures are estimates 
just of chemical intermediates and 
count the carbon atom only once 
in the course of its processing.* 
> What They Are—Development of 
petrochemicals has been so rapid 
that no standard definition of the 
term has yet taken firm hold. One 
of the most widely accepted—al- 
though the dissenters are numerous 
—is that suggested by Petroleum 
Processing: A petrochemical is “a 
chemical compound or element re- 
covered from petroleum or natural 
gas or derived in whole or part from 
petroleum or natural gas hydrocar- 
bons and intended for chemical 
markets.” 

This definition excludes common 
petroleum products such as fuels 
and asphalts, includes both chemi- 
cals naturally present and those 
made by chemical reactions, com- 
prehends natural gas specifically as 
a source, and climinates materials 
used by the petroleum industry it- 
self as fuel or blending agents. 

From the end-user’s standpoint, 
the principal difficulty with defin- 
ing petrochemicals essentially by 
source in this way is that it may 
not uniquely identify certain chem 
icals. “Petrochemical” ammonia 
made partially from natural gas, for 
instance, is chemically no different 
from ammonia made from coal. 
hus it makes little difference what 
you call it as long as the price and 
quality are right. 

There is also dissent from clas 
sical scholars, who insist that 
“petro-” should refer only to rock 
or stone. But any effort to substi- 
tute some such word as “petroleo- 
chemical” out of deference to 
Greek roots seems surely doomed. 
> Which Are Tops—Most impor- 
tant among the petrochemicals now 
being produced are the aliphatics 
derived mainly from C, to C, hydro 
carbons. Petrochemicals accounted 
for 82% of the 19.7 billion pounds 
produced in 1953, the remaining 


* Estimates supplied by iw, Be Ze 
Bateman of Carbide and Carbon Chem 
icals Co for Petroleum Processing (a 
McGraw-Hill publication), September 
1954 
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Put it out in seconds 
with a Kidde portable extinguisher! 


When fire strikes, there’s just one thing to do — Put it out fast! That’s 
why it’s so vital to have Kidde portable extinguishers near every fire 
hazard ... because Kidde portables, with their special fast-acting 
trigger release, are made to swing into action at a moment’s notice. 


You just grab a Kidde CO, or Dry Chemical portable, aim the horn, 
and pull the trigger. Whoof! The fire’s smothered right in its tracks! 
And don’t forget bigger hazards in flammable liquids, machinery and 
electrical equipment. See that they get the built-in protection of a 
Kidde Fully Automatic CO, Fire Extinguishing System. 


Don’t wait — Contact Kidde today! 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic” 
‘Fyre-Freez and the Kidde seal are 
trademarks of Walter Kidde & Company, Inc 


Walter Kidde & Company, Inc., 
1028 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal — Toronto 
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18% coming from coal and agri- 
cultural products. 

In the field of aromatics, petro- 
chemicals supplied 47% of the to- 
tal of 4.7 billion pounds produced 
in 1953. Aromatics include ben- 
zene, toluene and xylene as crudes 
and phenol, styrene and aniline as 
intermediates. 

Of the vast group of inorganics, 
however, petrochemicals accounted 
for only 7.4% of the total output 
of 89.9 billion pounds. The inor- 
ganics—ammonia, carbon black, and 
sulfur—come largely from natural 
gas. 
> Where They Go—A listing of the 
principal end products using petro- 
chemicals shows the basis for the 
ambitious forecasts made for this 
branch of the chemical industry. 
Synthetic rubber, synthetic fibers, 
plastics, detergents, and automotive 
chemicals are even now among the 
top customers for petrochemicals. 
And all promise tremendous growth 
in the years ahead. 

Probably the best available long- 
range forecasts of requirements for 
petrochemicals are those prepared 
by the Standard Oil Development 
Co. for the Paley Commission 
(President’s Materials Policy Com- 
mission) in 1952. Estimates then 
made of primary petrochemical re- 
quirements, in millions of pounds, 
for major end uses in 1955 and 
1975 were as follows: 


Detergents 
Protective coatings.... 
Synthetic fibers 
Automotive chemicals. . 
Synthetic rubber 
Nitrogen products 
Plastics & plasticizers. . 
Miscellaneous 

ROL .ccccesvevccen 20,240 

These forecasts, in terms of pri- 
mary petrochemicals, differ from 
Dr. Bateman’s shorter range figures, 
which are for chemical intermedi- 
ates. The trends of the two series, 
however, are parallel. In the Paley 
Commission projections, note par- 
ticularly the enormous demand an- 
ticipated for petrochemicals to be 
used in plastics by 1975—almost 
half the total requirements of 54 
billion pounds. 
> Who Makes Them—The develop- 
ment and production of petrochem- 
icals attracted the efforts of both 


chemical and petroleum companies 
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from their birth in laboratories 
some 35 years ago. The latest sur- 
vey of petrochemical plants by Pe- 
troleum Processing (Sept. 1954), 
indicates that 176 companies are 
now engaged in making petrochem 
icals in the U. S. and Canada. This 
total includes 102 chemical com- 
panies, 62 petroleum companies or 
subsidiaries, 12 joint ventures of the 
two industries or of undisclosed 
parentage. 

These companies have 322 plants 
in operation, under construction, or 
planned. And the current construc- 
tion program for petrochemical 
plants is impressive indeed. At least 
41 new plants are in the planning 
or building stages. Within the past 
year alone, 44 new plants started 
up. Projected new facilities and 
expansion programs represent in- 
vestment estimated at some $730 
million. 
> Why They’re Made—Petrochem- 


icals’ great advantage over compet- 

ing sources is their assurance of an EXPERIENCE Pays Off! 
adequate, stable supply at depend- 
able, frequently lower, prices. This Producing FANS for the 
advantage may not work consist- 


ently in favor of petrochemicals in Entire Field of Industrial — we 
the future, but it has contributed Exhaust Ventilation 

greatly to their spectacular strides 
in recent years. . 

Despite the large share of petro- 
chemicals in total chemical produc- 
tion, they take only about 1% of 
Gee total conde ot praceesed Oy the light-duty fans for fume or foul air exhaust, 
petroleum industry—albeit a profit- 
able 1%. Petrochemical sales of BAYLEY can supply equipment that is just right 
some oil companies run as high as é - 
15% of their total sales, though in type and capacity. And with Bayley expe- 
this use may consume less than 2% . ‘ “ae ‘ 
of the crude oil handled. Also, the rience to guide you, economies in design and 
great expansion of petrochemicals 
ahead will probably not increase 
significantly their percentage re- 7 : 
quirements of crude oil production, BAYLEY is the name to remember for advice 
since the basic uses of petroleum 
for fuel will be growing too. 

Supplies of oil and natural gas 
both appear to be ample to meet 
fuel and chemical needs for many 
years to come. Additions to known 
reserves are running ahead of con- BAYLEY BLOWER CO. 
sumption of petroleum. Gas re- 1823 S. 66th St., Milwaukee 14, Wis. 
serves in the southwest are esti- Please send illustrated bulletins covering Bayley Equipment for: 
mated as equivalent to 30 yeas’ oad fae” 
supply at present consumption 
rates. And improved technology 
promises to hold down prices of pr 


From the largest heavy-duty exhauster for 


waste products disposal down to the smallest 


setup will also be effected. 


on air-handling problems. 


ev EE Pee . 
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TANTALUM 


costs less 


than 
CORROSION 


OF dd up all the dollars it costs you to fight corrosion 


in your chemical processing... the dollars paid for 

extra maintenance and replacements, the dollars lost in shut- 
downs and labor dislocations, the dollars wasted in product 
contamination. These recurring outlays total up to much 
more than the first cost of acid-proof Tantalum equipment. 
The superiorities of Tantalum in eliminating corrosion 
costs have been demonstrated in hundreds of industrial 
chemical installations. More than merely corrosion-resistant, 
Tantalum is inherently immune to destructive acid reagents. 
If your processing employs hydrochloric acid, bromine, 
iodine, hydrogen peroxide, sulphuric or perchloric acids... 
where corrosion poses a constant threat to your equipment 
...» profit by an investigation of Tantalum. Experienced 
Fansteel Engineers offer you their careful, unbiased co- 


operation. Consult them without obligation. 


USE TANTALUM WITH ECONOMY for most acid 
solutions and corrosive gases or vapors, 
except HF, alkalis or substances containing free SO3. 


Write for free TANTALUM booklet today! 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 











ECONOMICS ... 


both crude oil and petrochemicals. 
> Price Smoothers—The relative sta- 
bility of supply and price among 
petrochemicals contrasts with earlier 
experience when some of the same 
chemicals were produced exclu- 
sively from agricultural raw mate 
rials—always subject to the vagaries 
of nature. 

Acetone, to take one example, 
ranged from 12¢ to 25¢ a Ib. when 
wood or corn was the principal 
source. Since the late 1930s, when 
petroleum began to be dominant as 
the source, the price has ranged 
within a cent or two of 8¢. 

Natural gas does not have so cet 
tain a future as crude oil for petro- 
chemical production. The rising 
popularity of natural gas for fuel 
purposes is gradually pushing its 
price beyond the: economical limit 
for production of many chemicals. 
A price of 20¢ per Mcf. is enough 
to discourage use of gas for some 
items and 25¢ might start a mass 
shift to other sources. 

In some cases, such as carbon 
black, ammonia and ethylene, the 
shift may well be to petroleum. 
Coal, however, may challenge both 
natural gas and petroleum if im- 
provements in hydrogenation and 
readjustment of price structures re- 
store its competitive strength. 


Chemical Industry 
Gears for Pick-Up 


Although U. S. chemical markets 
went through their annual July- 
August slump, a definite upswing is 
looked for this fall. According to 
McGraw-Hill’s) American Letter, 
summer output was generally lower 
than in 1953, but prices stayed at 
about last year’s level. Chemical 
exports are substantially higher 
than a year ago, imports are down 
Here is a partial survey of the 
chemical market. 

» Canstic Soda and Soda Ash—Un- 
like most products, there was no 
seasonal dip in demand this year. 
Outlook is for high prices to con- 
tinue for many months. 

> Fats and Oils—Surpluses continue 
to climb in government storehouses. 
Lard prices soared with wide-spread 
drought in the Midwest, then 
dropped as the rains came. The 
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soybean business remained slow. 

A bright spot is that American 
farmers are using tallow in mount- 
ing tonnages as a feed additive for 
animals. The government estimates 
that first quarter consumption in 
1954 hit 16 million lb., a tremen- 
dous boost over 1953. If demand 
continues at present rates, look for 
a price rise soon of about 24¢ a Ib. 
> Fertilizers—Despite the fact that 
summer is an in-between season for 


j . 
farm buying, prices stayed high for ; > ! oe OF 2,000 
anhydrous ammonia and ammo gallons 


nium sulfate. Output was cut in 
some plants, however. per minute, 
> Insecticides — Demand has been : 
disappointing for DDT and BHC. for 
Newer compounds (Aldrin, Diel ' steam boilers 
drin, Parathion, Malathion), how 
ever, enjoyed brisk sales. 

> Industrial Alcohol — Prices were 
steady through the summer and 
dealers forecast a generally firm 
market for the rest of the year. 


CONSUMPTION INDEX... 





~~ '935 Average=i00 

320 * 

FJ 4 Al/ Business 
omy 





2. Merris 
Mc Grow-Hi// Dept of Economics 


TMM SSN MSS i ION EXCHANGE 
RESINS 


Business Activity (July)... .276.7 From the small jobs of providing pure water for home 
Chemical Consumption steam irons to the big ones of producing silica-free 
deionized water at 2,000 gallons per minute for large 
June May steam generators, Nalcite Cation and Anion Exchange 
(Prelim.) — (Rev.) Resins perform with a dependability and efficiency that 

Index 267.1 269.8 command confidence throughout the industry. 


Sadiittieg 55.38 60.94 Facts on Nalcite HCR Cation Exchange and Nalcite SAR 
Pulp & Poper.... 31.84 31.95 and Nalcite SBR Anion Exchange Resins are yours for 
Petroleum Refining 27.10 28.37 the asking. Write today for bulietins 57, 58, and 60. 
lron & Steel..... 13.5] 13.71 ¢ *Registered Traremark of the Dow Chemical Company 

Rayon ......... 26.90 25.92 NATIONAL ALUMINATE CORPORATION 
GHOSE: este nit ek 25.07 25.83 6236 West 66th Ploce * Chicago 38, IMinois 
Point & Varnish... 31.71 29.60 In Canada: Alchem Limited, Burlington, Ontario 
Textiles 9.18 Ee 
Coal Products ... 11.83 9.88 
Leather 4.02 3.90 
Explosives 8.4] 8.00 
Rubber 6.27 5.84 
yr reer pe 16.17 
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Owner: Bridgeport Brass Company 


Engineers and 
Principal Builders: The H. K. Ferguson Company 


Type of Installation: Acid-Proof Membrane and Brick 
Foundation for Copper Pickling Tanks. 


SPECIFICATIONS 


1. Inspect concrete surfaces for Acid-Proof Brick — First quality 
honeycomb. Make necessary re- acid-proof shale, 8” x 334” x 214” 


pairs, prime required area with one laid on floors and walls. 
coat Ceilcote Primecote No. 83P. 


2. Apply %4” Ceilcote Hot Mas- Acid-Proof Cement — Corobond 
tic bituminous base acid-proof furfuryl alcohol resin base with 
membrane in two coats to the carbonaceous filler. Brick set in 
specified areas. ¥y" bed Corobond. 


On this installation, Ceilcote services consisted of materials, sup- 
ervision, labor and equipment ... on a guaranteed basis. The 
working properties of Ceilcote Corobond plus experienced brick 
masons made the neat appearance in all joints, both on the floors 
and piers, possible. Joints are filled and bricks remain in place 
even on sloping floors ... allowing accuracy to 4” tolerance on 
the height of piers. 


The Ceilcote Company is equipped to contract for an entire in- 
stallation or for labor or materials only. We welcome the oppor- 
tunity of studying your individual coating needs so that 

the best material for the job may be recommended. 


Write today for new 4-page Catalog giving 
complete information on corrosion-proof 
services and products of the Ceilcote Co. 


THIS MONTH’S 
Names tn 





Fabian Buchrach 


Ernest H. Volwiler 


MAN OF THE MONTH 


Head of Abbott Labora- 
tories is this year’s Society 
of the Chemical Industry 
medalist. 


Dr. Emest H. Volwiler, who rose 
from research chemist to president 
of Abbott Laboratories, is this 
year’s recipient of the Chemical In- 
dustry Medal—annual award of the 
American Section of the Society of 
the Chemical Industry. 

In presenting the award this 
month, the society cites Dr. Vol- 
wiler for his “conspicuous services 
to applied chemistry,” and notes 
that he is being recognized for the 
prominent role he has played in the 
development of the synthetic drug 
industry—from its precarious birth 
in World War I, through its tur- 
bulent adolescence in the 20’s, to 
its vigorous maturity in the past 
decade. 
> Made an Early Mark—It didn’t 
take Volwiler long to make his 
mark in the fledgling industry. In 
1918, a month before receiving his 
doctorate, he came to Abbott from 
the University of Illinois and soon 
found himself working day and 
night on the development of proc- 
esses to produce procaine and bar- 
bital for our fighting forces.* 


® Today, Abbott is the world’s larg- 
est manufacturer of procaine, and an 





CLEVELAND, OHIO 


important producer of barbituates, 
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“UOTN CRANE 


= eed 


Suddenly cut off from our Ger- 


man suppliers of these drugs by the \ A ee oe 
war, there was little time for exten- (e TL i | nm 8 
sive laboratory work or pilot plant- ‘s 


ing to guide the scale up to produc- 
tion. So Volwiler brought a cot to 
work and practically took up resi- 
dence in the plant, while working o : 
round the clock keeping an eye on a 
the reactions and gathering neces- RY horal 
h | plants 
Ty 


, io 
anda he eferon ng chemical | 


> Climbed Steadily—Some two a: See My > 





_ 


years after his hectic initiation to 
the synthetic drug industry, Dr. 
Volwiler became Abbott’s chief 
chemist. And about a decade later 
he became the company’s director 
of research. " oe 

In 1933 he took over as Abbott’s ® @... Teflon "C-v"” Rings withstand 
er nian in — st research 1. Temperature from—94° F. to +482°F. 
and development. He became ex- i ea 
ecutive vice president after World Ss Avy conseive liquid ay gus 
War II and four years ago he was i Why repack with ordinary materials when 
named president and general mana- corrosively inert “John Crane” Teflon 
ger of the company. ree “c-y™ Rings will effectively seal any 
> A Hard Worker—Though his jobs hydraulic fluid, including the newly developed synthetics, and 
‘ resist high temperatures as well. Also, they have extremely 
low friction characteristics—will not shrink, swell, harden, 
dissolve, corrode or deteriorate. Ideal for use on all valve 
ea ‘ stems and reciprocating pumps as well as many centrifugal 
polly: nego A ng shige and rotary pump applications. Cross-section design allows 
aelies Plage aie ag ae effective sealing at finger-tight gland pressure. 

“John Crane” has developed a complete line of standard 

every day. size Teflon ‘C-V” 

Very concerned with prompt- seit ee Bee prea Rings and male and 
ness, he'll often phone his col- ADAPTER ssn AGATIER. bores female adapter rings 
leagues for immediate conferences pita ak meats tl 5 to meet practically 
just about the time they’re taking ; £2) a <2, every need. If you 
PEE i | | have special require- 


have changed through the years 
Volwiler’s working habits remain 
essentially the same. He still gets 


/ e } 1 oe J ments, “John Crane”’ 
{ ; WN can mold additional 
Ate my 
sizes to fit your stu 
ing box requirements. 


c 





te information, including this 

illustrated technical booklet, ‘The Best in Teflon.” 

Crane Packing Co., 1809 Belle Plaine Ave., 

* Du Pont trademark Chicago 13, Ill. 
In Canada: Crane Packing Co., Lid., 

617 Parkdale Ave., N., Hamilton, Ont. 


Dr. Volwiler inspects a favorite 
from his gun collection. 
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NAMES... 


off their hats. Yet his staff hail him 
as a true leader—not a pusher. 

His multitude of “extracurricu- 
lar” activities also give a clue to his 
working habits. He has been ex- 
tremely active and has held many 
offices in both professiorial and 
trade societies. 
> Golden Mean — Hard worker 
though he is, Volwiler’s outstand- 
ing characteristic is his relaxing 
normalcy. He’s active and enthu- 
siastic in many fields, but a fanatic 
in none, and it’s pretty evident that 
he generally seeks  Aristotle’s 
“golden mean” between extremes. 

He relaxes in a number of easy- 
going, non-fanatical ways. An occa- 
sional golf game, a day of pheasant 
hunting or fishing are about the ex- 
tent of his active participation. A 
skillful amateur photographer, he 


Direct Fired Air Heaters 


COMPACT ECONOMICAL HIGHLY EFFICIENT 


May be fired with any §f 
THERMAL burner t 


COMBINATION 


EASILY INSTALLED... EASILY ADAPTED 


Readily fitted to ovens, kilns, spray dryers, etc., the 
THERMAL Type CA Air Heater is an ideal source of 
heat where products of combustion may be mixed with 
the air. Units for operation against high pressure are 
available in the same simple design as those for at- 
mospheric pressure levels. 


NO REFRACTORY REQUIRED... 


The THERMAL High Velocity Burner built into the 
Type CA Air Heater provides for combustion to be 
substantially completed within the burner itsolf. Thus 
the heater is basically a mixing chamber wherein the 
products of combustion are mixed with the air being 
heated. Refractory is not normally used in the heater. 


FOR DETAILED INFORMATION WRITE FOR BULLETIN 104 


OTHER THERMAL PRODUCTS AND SERVICES ... 


Gas and Oil Burners e Combination Gas-Qil Burners « Heat Exchangers 
Sub d Combust ¢ Combustion & Heat Transfer Engineering 





takes pictures—usually carefully 
chosen scenic shots—in both color 
and black and white. 

His gun room holds a pretty fair 
collection, a few of which he picked 
up in Europe while a member of a 
Chemical Warfare Service investi- 
gative team in Germany. Dr. Vol- 
wiler also has an interesting col- 
lection of medallions struck to 
commemorate historical events. 
> At Home—The Volwilers have 
lived in their present home in High- 
land Park, Ill., for about 15 years. 
Their two daughters and son spent 
their teens in this house. Although 
the clamor of the “gang’s” voices is 
gone, the Volwilers are by no 
means lonely for their home is still 
the family gathering place. 

Lillian, his wife, is a charming 
hostess and an excellent business 
helpmate. The two of them enjoy 
a shopping trip for plants and the 
later pleasure of adding them to the 
garden. Also in the garden is a bar- 
becue pit where friends are fre- 
quently entertained during the 
warmer months. 
> Greatest Service—One associate 
has said of fim, “His greatest serv- 
ice has been his ability to forecast 


CONSHOHOCKEN « PENNSYLVANIA a barbiturate developed by Volwiler 


and an assistant over twenty years 
( REPRESENTATIVES IN PRINCIPAL CITIES ago, is still a widely used hypnotic. 








J trends and needs and to sense the 

) ( T ma i ee Aid A iL potentialities of embryonic develop- 
i ments.” 

Thermal Research & Engineering Corp. This is quite evident. Nembutal, 
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Pentothal, discovered shortly after- 
ward, was of tremendous aid in 
World War II for easing the pain 
of wounded en route to hospitals 
and continues to be widely used. 


HTS 


J. E. Hollis, Jr.—Plant engineer of 
Orange, Tex., plant of Allied 
Chemical & Dye Corp. 


Charles E, Dryden—Assistant pro 
fessor in chemical engineering 
dept. at Ohio State University; 
formerly assistant chemical engi- 
neering chief at Battelle Memo- 
rial Institute, Columbus. 


M. T. O’Shaughnessy — Leader of 
Viscose Research section, and 
Joseph E. Ross, head of experi- 
mental spinning; both in re 
search and development depart- 
ment of American Viscose Corp. 

_at Marcus Hook, Pa. 


Jack M. Andrews—Senior research 
chemist in research and develop- 
ment division at Baytown, Tex., 
refinery of Humble Oil & Refin- 
ing Co. 


Kenneth A. Roe — Executive vice 
president of Burns and Roe Inc., 
New York. 


Howard R. Spendelow Jr.—Assist- 
ant director of research of Metals 
Research Laboratories, Electro 
Metallurgical Co., New York. 


George T. Atkins—Enginecring as 
sociate at Baytown refinery of 
Humble Oil & Refining Co. 


L. John May — Plant manager of 
National Foam System Inc., of 
West Chester, Pa. 


Wayne E. Kuhn—General manager 
of research and technical depart- 
ment of the Texas Co.; James 
V. C. Malcolmson and Theodore 
A. Mangelsdorf, general mana- 
gers of marine and refining de 
partments respectively. 


C. M. Vanderwaart—Staff assistant 
to chief chemical engineer, Wil- 
liam Kruppa; George J. Marlowe 
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SELAS 


mG 
SORBE 
CONTINUOUSLY REMOVES 


PETROLEUM VAPORS, DIRT AND 
AIR AND GASES 


LIQUIDS FROM 


AIR OR GAS ; 

FREE OF LIQUIDS, 

DIRT AND ¥ 

OIL VAPOR 4 er Cll 
| VAPOR 
; ADSORBER 


S74 A # 


aT. 
CERAMIC TUBES ————— > 
PASS AIR, GAS a ‘a WET, DIRTY 
AND VAPORS ONLY \F & AIR OR GAS 


. 


LIQUIDS 
DRAIN? 


Its double action removes water, oil, emulsions and dirt with liquid- 
impervious ceramic filters which freely pass air without significant 
drop in pressure. Petroleum vapors are then removed by adsorption. 
Result: conditioned air and gases for maximum instrument accu- 
racy and process efficiency. 

Numerous critical processes . . . including liquid aerations and 
agitations . . . compressed air for drying and cleaning . . . instru- 
ments and pneumatically operated mechanisms . . . rely on the 
Vape-Sorber for clean air or gas. 

Selas Vape-Sorbers are built to last! No moving parts. Filters 
and chambers are easily cleaned and replaced. No other mainte- 
nance necessary. 


@e GET THIS BOOKLET 





Please send me Bulletin SC-1047 on new Selas 
Vape-Sorber. 


Name. Title 





Company. 





Address 


fy SELA 





CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLUANIA 





- Outlast other gaskets ee 


—department chemical engineer 
for heavy chemicals; Francis K. 
Maples—operating supervisor of 
the central pilot plant. All three 
promotions made in the chemi- 
cal engineering section at Ameri- 
can Cyanamid’s Organic Chemi- 
cals Div. plant in Bound Brook, 
N. J. 


he 


rot 


Chemiseal Terton-Jacketed Gaskets, 
Types 1-339WA and 10-339WA. Com- 
pressed asbestos, sandwiched between 
woven asbestos, enclosed in a TEFLON 
envelope. Ideal for glass-lined steel 
connections. Seal at low bolt loads. 


Re 
Peet at coo ad 


wee 


CHEMISEAL GASKETS 
made of Teflon 


Harry J. Collyer 


Technical represenative for con- 
tinental Europe and the British 
Isles, for Godfrey L. Cabot Inc. of 
Boston. Mr. Collyer will transfer 
his headquarters to Cabot Carbon 
Limited, at Stanlow, England. 
Chemiseal Terton-Jacketed Gaskets, 
Types T6N or T6-300. Standard for Stanley M. Boxler—Manager of the 


Corning conical flanges. Seal at low Harvey, La. plant of Continental 
bolt loads. Sizes for all conical-flanged Can Co. 
glass pipe from 1 in. to 6 in. 


E. Finley Carter—Vice president 
and technical director of Sylvania 
Electric Products, Inc.; formerly 
with Stanford Research Institute. 


Edgar E. Wrege—Leader of experi- 
menta! engineering section of 

Chemiseal Snap-on Type 820 Gaskets. XY the research and development 

Molded of TeFLON to match contour of Ao department of American Viscose 

conical-end glass pipe, they assure per- : Corp. 

fect, automatic centering of joints and 

free flow of materials. For all standard : 

pipe sizes from % in. to 6 in. ' E. K. Stevens—President of the In- 

ternational Exposition Co., suc- 


: ceeding the late Charles F. Roth. 
Write for Catalog No. TG-953. 

Charles T. Silloway—President of 
CAMDEN 1 + MEW JERSEY Warner-Chilcott Laboratories, 
FABRICATORS OF duPont TEFLON, pharmaceutical division of War- 
Kellogg KEL-F AND OTWER PLASTICS ner-Hudnut, Inc. 


Representatives in Principeol 
Cities Throvghovt the World 


Robert W. Clarke—Manager of new 
Pennsylvania Salt Mfg. plant at 
Delaware, Ohio. 
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Bernard Wolnak—Heading his own 
consulting and research organiza 
tion, known as Mid-West Labo 
ratories, Chicago, 


Charles Franklin Kettering- 
Elected to board of trustees of 
the Southern California Air Pol 
lution Foundation. 


George M. Allen—Assistant to man 
ager of research and development 
department of American Viscose 
Corp. 


William C. Goggin—Honored by 
degree of doctor of science from 
Alma College, Alma, Mich.; he 
is manager of Dow Chem. Co.’s 
Plastics Technical Service. 


L. H. Byrd—Assistant superintend- 
ent of Humble Oil, Midland, 
Tex.; transferred from Humble’s 
California plant. 


Royce J. Noble—Vice president of 
Rubatex Products Inc.; consult- 
ing engineer in rubber and latex 
industry since 193]. 


Bernard Daubert—Technical direc- 
tor of scientific dev. in central 
labs of General Foods, White 
Plains. 


George M. Walker—Elected to 
board of directors of MCA; vice 
president and general manager, 
chemical div., Koppers Co., 
Pittsburgh. 


Thomas Sumner—At 28 named 
head of Akron University Chem. 
Dept., which is composed of ten 
faculty members and 700 stu- 
dents. 


Francis H. Horn—President of Pratt 
Inst., Brooklyn, former executive 
secretary of the Assn. for Higher 
Education. 


John J. O’Connell—Reelected pres- 
ident of SPI; president of 
Consolidated Molded Products 
Corp., Scranton. 


Thormdike Saville — Awarded 
Lamme Medal of ASEE “for 
excellence in teaching . . . and 
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SYSTEM 


(complete bulk material handling system) 


1951 
15,400,000) 1952 . 
sr sun seriou | 22,400,000 Ibs. 














handied per week w 














of bulk 
materials 


The amount of handled 
bulk materials 
handled by 
manufacturers using Tote 
Systems has practically 
quadrupled in just four 
years. Here’s why— 














Manufacturers have found they can 
save from 18 cents to 85 cents per hun- 
dredweight in handling a wide variety 
of bulk materials including sugar, flour, 
salt, soap, detergents, cocoa, cement, 
whiting, carbon black, powdered cof- 
fee, powdered plastics, fluorescent pow- 
ders, ethocel, and polystyrenes. 


Tote*—built around easily handled 
aluminum bins—makes these savings 
possible because it is a complete, auto- 
matic, mechanical system for filling, 
storing, transporting, discharging, 
weighing, and blending all types of bulk 
materials, including liquids. 


S| om 1953 
fe = — 26,000,000 Ibs. 





Tote saves on labor costs, container costs, storage costs, freight 
claims, product loss, product contamination and deterioration, 
and inventory. It is equally effective for in-plant or inter-plant 


operations. 
Write for Illustrated Literature 


GMO ye > SsSvYsSsTEnMt, 


imcorporated 


600 So. 7th, BEATRICE, NEBRASKA 


Tote Engineers will 
survey your plant to 
determine the savings 
you can effect, at no 


cost or obligation. 


*Tote and Tote System 
Reg. U. §. Pat. Of. 
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IN SERVICE FOR SEVEN YEARS 
.. STILL RESISTANT 
TO CORROSION! 


That’s the record of these Saran Lined Pipes, Fittings and 
Valves used by a large company to convey hydrochloric acid 


The seven-year record of the above in- 
stallation tells you why it’s smart to use 
saran lined pipe, valves and fittings for 
conveying corrosive liquids. 


The strong, corrosive-resistant lining of 


this steel-clad pipe has eliminated costly 
“sutdowns due to corrosion. The joints 


Saran Lined Pipe Company 
2415 Burdette Ave., 
Ferndale, Michigan 


Please send me a copy of your catalog 
on saran lined pipe, valves and fittings. 


Name 
Title 
Company 


Address 


SP} 168A | 


_ tac ann? sees ademas cart att 


have remained as airtight and leak-proof 
as new. Its high pressure strength means 
greater safety, too, for there’s no danger 
of this pipe bursting. 


Installation was easy, also. Saran lined 
pipe can be cut and threaded on the field, 
without need of special tools; and because 
of rigidity, a minimum of structural supports 
are needed. 


If your production operation requires the 
handling of corrosive chemicals or sol- 
vents, saran lined pipe, fittings and valves 
are your best answer. For further informa 
tion contact your nearest Dow sales office 
or write Saran Lined Pipe Company, 
Burdette Ave., Ferndale, Michigan. 
RELATED SARAN PRODUCTS—Saran rub- 
ber tank lining + Saran rubber molding 
stock * Saran tubing and fittings « Saran 
pipe and fittings. 


ean depend on DOW PLASTICS 





NAMES... 
achievements which contribute 
to the advancement of the engi- 
neering profession.” Dr. Saville 
is dean of NYU’s College of 
Eng. and a former president of 


ASEE. 


Robert B. Wittenberg 


Vice president of Great Lakes 
Carbon Corp., New York City, 
and general manager of electrode 
division. Prior to this post, Mr. 
Wittenberg was connected with 
General Tire & Rubber, Akron; In 
ternational Minerals and Chemicals, 
Chicago; Mathieson Alkali, New 
York; and Grasselli Chemical, Bos 
ton. 


Sheldon L. Levy—Manager of ap 
plied physics division at Midwest 
Research Institute 


W. D. Kohlins—Director of Engi 
neering, Buflovak Equipment Di 
vision of Blaw-Knox, Buffalo. 

Thomas Sumner—At 25 named 

head of Akron University Chem 

istry Dept., which is composed 
of ten faculty members and seven 
hundred students. 


Fred J. Emmerich—Chairman of 
the Board of MCA and presi- 
dent of Allied Chemical & Dye ° 
Corp. — 


William E. Wade—Technical di- 
rector of Acme-Hamilton Mfg. 
Co. 


Meritt F. Myers—Plant manager of 
Ferrod Manufacturing Co., Ba- 
tavia, Ill. 
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W. D. Morrison—Assistant to di- 
rector of development depart- 
ment of Celanese Corp. of 
America. 


Charles F, Gates—Chief production 
engineer, General Petroleum 
Corp. production departments. 


Ralph W. Kumler—Consultant on 
staff of Foster D. Snell, New 
York, in field of pulp and paper 


industry chemical problems. 


John P. Termini—Research engi- 
necr in ion exchange techniques, 
Permutit Co., New York; for- 
merly with the AEC Process De- 
velopment Branch in New York. 


Robert A. Staniforth—Manager of 
chemical development in Mon- 
santo’s inorganic chemicals divi- 
sion, Dayton, Ohio. 


John B. Gray—Assistant resident 
manager, Rayonier Inc., Port 
Angeles, Wash. 


O. M. Hayden—Recipient of the 
award of merit from ASTM for 
his work on rubber and rubber- 
like materials. Mr Hayden is 
manager of Du Pont’s Rubber 
Chemicals Div., Technical Sec- 


IS LIQUID CARRY OVER- 


These separators, which are 
made from layers of knitted 
wire mesh, literally “filter out” 
the liquid droplets by impinge- 
ment and accumulation in depth 
(see diagram). The liquid is re- 
turned by gravity: The gas 
passes on freed from the un- 
wanted—and often contaminat- 
ing entrainment. 


METEX MIST ELIMINATORS can be 
easily installed in new or existing 
vessels. Special housings are not 
needed, and they have no moving 
parts to require power and ser- 
vicing. They will function over 


Section of a METEX MIST ELIMINATOR, 
opened to show construction, Factory cut to 
fit vessel dimensions and contour, there is no 
limit to the size in which they can be ob- 
tained. They can be made of practically any 
metal, to combat corrosion. 


an unusually wide range of velocities with a pressure drop generally well under 
1” of water. Efficiencies of 99% and over are commonly reported. 


While liquid entrainment is an inevitable result of practically any processing 


tion. operation involving the handling of liquids and gases together, it need no longer 
be considered as an unavoidable evil. It can be controlled simply, effectively and 
economically — by a Metex Mist Eliminator, as more and more engineers are 
finding from experience. 


OBITUARIES 


When a gas is generated in or passes through a 
liquid (1) it carries with it on leaving the surface — 
(2) droplets of entrained liquid. These droplets 
are carried upward by the rising gas stream (3). 
As the gas continually changes direction in passing 
through the pad, the droplets are impinged on the 
extensive wire surface. Here the droplets coalesce, 
forming large drops of liquid which break away 
(4) from the pad and fall back through the gas 
stream. The gas (5) passes on, freed from liquid 
entrainment. 


George T. Trundle, Jr., founder 
and chairman of the board of the 
Trundle Engineering Co., died 
on July 16. 


Leon H. Johnson, 69, chief engi- 
neer of the Warren Division of 
Struthers Wells Corp., died on 
June 8. He was the holder of 
several patents for chemical proc- 


essing equipment. Write TODAY for free catalog giving complete information and engineering 


data. Or tell us about your SPECIFIC entrainment problem, 


Murray Girvin, research chemist for 4:0,0,0:0,0:0.0.0,0,0.0.4.6 4:9.6,8, 40,0, 050,0,010,05010,0,010,8, 
Western Condensing Co., Peta Mauss ses ca susess cease susssatseetes 


nevi oe fa Raga METAL TEXTILE roto 


contracting bulbar polio. 
KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY — 


BARRY} 14:9, 010 01019505008 8ss8. 01016, 0,04 of: 
Mee SPs PiPisiPiti sisi gis gia eiSisisisiaraiedei eee eieiy i 


Roselle, New Jersey 


rr 


Richard T. Anderson, vice presi- . 
dent of the Paterson Parchment 
Paper Co. of Bristol, Pa., died in 
Lawrenceville, N. J., on August 9. 
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Chemical 


s 
~~ IS a problem solver | ts xoxns 


To 19 Cringing Editors 
Sirs: 

It’s not often I air my views, but 
the ad on p. 238-9 (see cut above) 
of your July issue struck a respon- 


THE ONE-BLOCK INSULATION Benen is expensive to “push” 


your readers into replying and to 


FOR TEMPERATURES UP TO 1700°F help you in planning your maga- 


zine. But for several hours I’ve been 
@ One Block application instead of two. cutting articles from CE and the 
ease with which the pages fit to- 
@ Light in weight, easily cut with a knife to fit gether, with no advertising in the 
odd shapes. way, was making me wonder if such 
: P “luck” was accidental. 
@ Impales over studs, clips, or wires. So, here is an unsolicited letter 
of congratulations. I have enjoyed 
CE and am finding more articles of 
interest each month. 


@ Forms strong bond with insulating cements. a for keeping an ear to the 
ground. 


@ Low thermal conductivity because of unique 
felted structure. 


MriiTon Spoor 
Send for bul- 


seackia letin with ail Chicago 26, Ill. 
ECE WER TEE EE 200000 BS 7 
7 > The ad reproduced above, which has 


COMPANY oaieealone ' ete! drawn an unusual number of com- 
ISIOBREUNIG AVE., TRENTON, N.J. efficiency = eg ge ga 
Kelemezeo, Mich. + Huntington, Ind. * Temple, Tex. and low the waste basket. . . .” then goes on 

applied cost. to tell how it’s really our readers who 
determine what we do and how we do 
it, and concludes “‘How can you make 
a contribution? That’s easy . . . just 
write us your ideas, suggestions and 
criticisms.” 

Last month Milton Spoor and sev- 
eral hundred other readers sent in 
their suggestions (see typical letters be- 
low. The invitation’s still open!—Ep. 
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Pro ¢¥ Con 


ISHER 
THIS PAPER?” ROARED THE PUBL! 


Amen to Bonnett 
Sir: 

Amen to Mr. Bonnett’s sugges- 
tion! Your new format is excellent. 
I only wish any of the other peri- 
odicals did as good a job as you 
do. . . . Reader Service is superb! 

A. M. GrirFitH 
Research Laboratories 
Alexander Smith, Inc. 
Yonkers, N. Y. 
P Vote to date has been 3.7:1 against 
continuing odd-page feature articles 
to another section of the issue so as to 
make them fileable as complete units 
without destroying adjacent material ot 
a reference nature. Close to 90% of 
all our feature articles can now be filed 
without damaging other reference edi- 
torial material at all—Eb. 


Are We Ready! 
Sir: 

I'll take you up on your invita- 
tion to send in my suggestions and 
criticisms. Are you ready? 

¢ Cut out more of the empty 
wordiness in your articles. You've 
made some progress in recent 
months, but still have a long way 
to go (as do all other technical 
chemical publications). 

e Publish more practical ar- 
ticles (like “Shortcut to Heat Ex- 
changer Design” in July) and less 
of those general pieces like ““Break- 
down vs. Preventive Maintenance” 





LOW PRESSURE 
SEVERE CORR 


For many years the problem of 
producing a low pressure rupture 
disc that could withstand pro- 
longed exposure to severe corro- 
sive conditions was a perplexing 
one. Yet, it was a problem that 
had to be solved, particularly for 
the Process Industries. 


Therefore, it was only natural that 
BS&B — originator of the Safety 
Head — should come up with the 
right answer in the form of a flat 
type rupture disc whose bursting 
pressure is controlled by a top 
metal section, isolated from the 
corrosive contents of the protected 
vessel by a sealing membrane of 
Teflon or Kel-F. 


If back pressure is not anticipated, 
the bottom metal section of the 
disc is cut open to full relieving 
capacity (Model 1A). However, 
if a vacuum support is needed, the 
bottom metal section is con- 
structed similar to the top section 
to serve as a vacuum support 


BSsB 


















tener 


ED FOR USE IN 
CATIONS UNDER 


sive CONDITIONS! 






(Model 1B). Top and bottom sec- 
tions are spot welded together to 
give a single compact unit. 


Disc Models 1A and 1B are con- 
structed of corrgsion-resistant 
metals such as /{nconel, stainless 
steel, nickel, H stelloy B and 
Monel. Either model is available 
in 2”, 3”, 4”, 6”, 8” and 10” sizes. 
Pressure ratings are from 8 to 100 
lbs. Close design tolerances are an 
inherent feature of this type disc. 


If you have a pressure relief prob- 
lem which you have not been able 
to solve satisfactorily with the reg- 
ular pre-bulged type of disc or 
other types of relief devices, try 
the new BS&B Model 1A or 1B 
disc. It fits any standard size 
BS&B Safety Head flanges you 
may now have in service. Also 
available in a complete assembly 
consisting of inlet and outlet 
flanges, rupture disc, studs and 
nuts. 


Your BS&B Man will be glad to give yeu 
details .. of you may write for descrip- 
tive literature and prices. 





THE "CIRCUIT-BREAKER” oy 


Systems 


Pressure’ 









If you pump these 
corrosives.. 
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f Trouble-Free service with 


CHEMPRO TEFLON PACKINGS 


If your pumps and valves handle highly corrosive industrial 
chemicals, CHEMPRO TEFLON PACKINGS will drastically cut 
packing replacement and maintenance costs. CHEMPRO Pack- 
ings last for many months under corrosive conditions which make 
ordinar Fags. useless in days or even hours. They stop leakage 


by provi 


ing a tight seal at only slight gland pressure, and their 


very low coefficient of friction often makes lubrication unnecessary. 


TEFLON* PLASTIC STUFFING 
BOX PACKING 


Ideal for either centrifugal or reciprocating 
pumps operating at speeds up to 3600 R.P.M. han- 
dling corrosives at temperatures from -118° F, to 
525° F. Style No. 101 composed of 94% shredded 
Teflon and chemically inert graphite as a friction 
reducer. Style No. 201 same as No. 101 except that 
mica is used as friction reducer. Both styles made 
to fit every size stuffing box on standard process 
equipment. 


TEFLON V-TYPE PACKINGS 
For reciprocating pumps and hand, air and 
motor operated valves handling corrosive mate- 
rials, Lips of very sensitive pressure rings expand 
proportionately to increased operating pressure 
thereby preventing leakage. Suitable for tempera- 
tures from -150° F. to-550° F. Unsuitable for cen- 
trifugal or rotary pumps. Supplied ir, bulk or in 

complete sets to fit specifi stuffing boxes. 


Chemical & Power Products engineers are packing and gasket special- 
ists with complete fabricating facilities to meet your specific require- 
ments. Write for our complete Teflon Packing ard Gasket Catalog. 


‘#duPont Trademar 


CHEMICAL & POWER PRODUCTS, “INC. — 


The Original Fabricators of Teflon Packings and Gaskets 








PRO & CON... 


that don’t say much of anything. 

¢ Use color more often in your 
graphs; they stand out and add life 
and emphasis. 

¢ Keep up, by all means, your 
leadership in publishing the “cost” 
series of articles for chemical engi- 
neers. 

eStay practical, dammit; 
you're getting dangerously intimate 
with theory at times. 

¢ Your “Names” section is a 
waste of time, “Technical Book- 
shelf is dull and “You & Your Job” 
is silly. Otherwise you're fair to 
mediocre. 

KenNETH S. WELLS 

I ngineer 
Allied Chemical & Dye Corp. 
New York, N. Y. 
> Were we ready? Well, not quite. But 


maybe there’s some truth to what the 
man says.—Ep. 


Axiomatic With Advertisers 
Sir: 

Just want to let you know, in re- 
sponse to the invitation in your 
August issue (pp. 162-63), that I 
approve of the new arrangement for 
ads and editorial pages that you 
have recently developed. 

It’s true the concentration of full 
editorial pages lets me find what 
I’m interested in faster, makes it 
easier for me to read both editorial 
and advertisements thoroughly and 
allows me to clip and file selected 
material without destroying the rest 
of the book. 

I suspect you’ve broken a prece- 
dent, but what do advertisers say? 

Joun Sunn 
El Segundo, Calif. 
> Most of our advertisers agree with 
what we've done to minimize the mix- 
ing of editorial and advertising on the 
same page. They realize (propaganda 
from certain quarters notwithstanding) 
that the worth of a publication to ad- 
vertisers stems only from the service 
it zenders to its readers. Anything that 
increases the readership of CE’s edi 
torial pages increased the value of its 
ad pages. That’s axiomatic.—Eb. 


ABC, Pro & Con 
Sir: 
Here’s my ABC, pro-and-con 





5 Broadway, New York 4, N. Y. letter for CE: 
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eI like—(1) Two-color draw- 
ings; they’re easier to catch, like the 
one on p. 144, July; (2) odd-page 
features backed with ads only; (3) 
all the advertisements at the end; 
(4) drawings instead of pictures 
whenever possible; (5) keep pub- 
lishing the excellent reports like 
“Lubrication” in July, (6) the use- 
ful Plant Notebook, which should 
be enlarged since it also makes us 
feel more like a part of the maga- 
zine. 

eI Don’t Like—(1) Ads and 
editorial on the same page since 
this adds 50% to the volume and 
weight of clipped articles; (2) ads 
between a 2-page article; it’s our job 


to read the ads, but I don’t like to . 


be interrupted when I’m reading an 
interesting article; (3) to-be-con- 
tinued articles; (4) continued-on- 
on page-xxx type of articles. 
eI Don’t Care About—(1) 
Guided Tour (I’m sorry); title 
should be enough to show what the 
article’s about, which is usually the 
case. 
I hope this ABC will be useful 
to you and to us. 
THomas Garcia Borras 
Chief Chemist 
Petroleos Mexicanos 
Poza Rica, Mexico 
> These suggestions, typical of those 
made by other readers, have been help- 
ful to us indeed. We've already made 
progress in chiseling away at those 
“don’t likes (see For Your Files on p. 
3 in our September issue)—Ep 


No Way to Treat... 


Sir: 

On p. 134 of your July issue you 
make the following statement: 
“Sulfur Production Begins on Pa- 
cific Coast. . . . First commercial 
output of sulfur on the West Coast 
began recently when Texas Inter- 
national Sulphur Co. opened its 
new plant at San Felipe, Baja Cali- 
fornia, Mexico.” 

Please refer to the July 26 issue 
of Chemical Week for an ad show- 
ing that Parsons has designed and 
built four sulfur recovery plants in 
Southern California. ‘The sulfur 
manufactured by these plants is 
sold to other companies. In my 
book this is also commercial sulfur 
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Helicoid Gages 


Exclusive HELICOID — 
no gear movement 


Bourdon tube 
of maximum torque—minimum stress 


Why HELICOID Costs Less 


Per Gage, Per Year 


HELICOID Gages have many unique and exclusive 
features which result in enduring accuracy and 
savings in maintenance cost. They cost less per 
gage, per year. 

Only HELICOID Gages, for instance, have the 
Helicoid Movement. ..a simple cam and roller 
design which has no gear teeth to wear out. 
Bourdon tubes used in HELICOID Gages are care- 
fully designed to give maximum torque and mini- 
mum stress... promoting the greatest possible 
endurance life. They withstand many millions of 
pressure pulsations without stretching, leaking 
or cracking. 

There is a HELICOID long-life gage -to meet 
every type of pressure control requirement. Pres- 
sure ranges to 20,000 psi, vacuum or compound. 
Dial sizes: 314", 414”, 6”, or 814”. Dials may be 
black, white or radiant faces. They are supplied 
for wall or stem mounting, flush or panel mount- 
ing, or flangeless. 

All HELICOID Gages are fully guaranteed. They 
are time-tested and proved in years of hard serv- 
ice. They assure the highest degree of gage ac- 
curacy and long-life service. 


Write TODAY for the G-2 HELICOID Gage Catalog ' 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





927 Connecticut Avenue + Bridgeport 2, Connecticut 





for the 
essential drying medium 


This special Peabody panel 
centralizes the main controls 
for the entire dryer operation 
in a single master unit. 


rhs Oe ath 


The three largest capacity Spray-Dryers 
in the world depend on PEABODY ! 


ONCE AGAIN ...a custom-engineered Peabody Direct Fired 
Air Heater has been selected by one of industry's leading 
process designers. This unit supplies hot gas to a dryer 
which evaporates over 30,000 Ibs. of moisture per hour under 
unique and exacting conditions. 


Peabody, with more than thirty years of designing success- 
ful combustion equipment for all types of fuels, plus world- 
wide experience in the application to direct fired air heating, 
delivered an efficient, compact and dependable air heater. 
In service, this unit actually surpasses specified operating 
requirements. 

If you have a difficult or unusual processing problem in- 
volving high temperature gases, look to Peabody for a sound 
engineering solution. , 


EAsBOD Y 
NEERING CORPORATION 


NUE * NEW Y 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED © LONDON, S.W.1, ENGLAND 





PRO & CON... 


production on the Pacific Coast. 

Was ist los? This is a fine way 
to treat.. .! 

FREDERICK G. SAWYER 
Ralph M. Parsons Co. 
Los Angeles 14, Calif. 
P Yes, we'll admit this is no way to 
treat an old friend and a capable rep- 
resentative of one of the nation’s lead- 
ing designers and builders of sulfur-re- 
covery facilities. 

By the way, Parsons has been busy 
with pilot plant work on a new process 
for recovering sulfur from low-grade 
native ores. Its something that should 
make news in its own rights pretty 
soon.—Ep 


Compressibility Charts 
Sir: 

The set of generalized compressi- 
bility charts by Nelson and Obert 
are excellent and the article is par- 
ticularly attractive when done in 
two colors as you presented it in 
the July issue. 

I am wondering if reprints of this 
article will be available. . . . Al- 
though we use Hougen and Wat- 
son’s “Chemical Process Principles” 
and their C.P.P. charts, there are 
a considerable number of schools 
that use other books that do not 
have the compressibility charts in 
such form that they can be used 
readily. I am sure that such schools 
would welcome having this reprint 
available so that it could be sold 
to their students. 

KennETH A. Kose 
Dept. of Chemical Engineering 
University of Texas 
Austin, Texas 
> This letter was one of a number 
which convinced us we should reprint 
this article from our July issue (pp. 
203-208). Reprints of these five com- 
pressibility charts are now available at 
special prices in bulk orders from in- 
structors. Write to Reprint Dept., 
Chemical Engineering, 330 W. 42nd 
St., New York 36.—Epb. 


Conveyors for Explosive Dusts 
Sir: 

The April report in Chemical En- 
gineering on conveyors and eleva- 
tors (pp. 195-210) doesn’t men- 
tion the dust explosion hazard as 
one of the factors requiring con- 
sideration in selecting conveyors. 
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I believe you'll find that this is 
very often a critical factor and leads 
to the selection of en masse con- 
veyors in many cases where this is 
the only consideration in their 
favor. 

Example: thermosetting plastic 
resins are poorly suited to this type 
of conveying system because fric- 
tional heat may cause a certain 
amount of polymerization with con 
sequent binding of the conveyor 
and necessity for frequent cleaning. 
But because of the explosive nature 
of the dust, these conveyors are 
used; some have been equipped 
with water jackets at considerable 
additional expense in order to dis- 
sipate frictional heat. 

Table IX on p. 209 is incom- 
plete so far as Designation S$ (ex- 
plosive dust hazard) is concerned. 
I’m sure of the following omissions 
and there may be others: 

Alfalfa meal 

Powdered bakelite 

Castor bean meal 

Bone black 

Spent dry brewers grain 

Casein 

Bituminous coal fines 

Bituminous coal slack 

Copra meal 

Fine ground cork 

Corn germs 

Corn grits 

Corn sugar 

Corn meal 

Cottonseed meal 

Granulated gelatin 

Coffee chaff 

Ground rubber 

Powdered or granulated shellac 

Soap powder 

Granulated sugar 

Glutin meal 

Dry ground malt 

Malt meal 


Dried flake milk 
Malted milk 


Saltpeter is listed as having a dust 
explosion hazard. Tests by the Bu- 
reau of Mines show that such is not 
the case unless, of course, the salt- 
peter is contaminated with organic 
material. 

Much property damage has been 
done and many lives have been lost 
as a direct result of improper selec- 
tion of conveying methods for po- 
tentially explosive dusts... . 

, W. H. Dorie 
Chemical Engineer 
Factory Insurance Association 
Hartford, Conn. 


> We appreciate the additional infor- 
mation from Mr. Doyle on the dangers 
of dust explosions as they are tied in 
with the selection of conveyors. His 
data supplement Harry Straube’s popu- 
lar 16-page report on conveyors and 
elevators in our April issue-—En. 
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WILSON |: 


Tube Cleaners 


Wilson brings you a complete line of fast-acting 
tube cleaners. They handle every kind of de- 
posit, hard or soft, thick or thin or variable in 
depth, Driven by air, steam, water or electricity, 
these powerful cleaners make quick work of 
cleaning straight or curved tubes. 


Tube Expanders 


Wilson Tube Expanders are precision-made. 
Their smooth, efficient rolling action insures 
firm seating of the tube . . . provides perfectly 
rolled joints . . . reduces time-wasting re-rolling 
and re-inspection. There is a Wilson Tube Ex- 
pander for every need from 4%” ID to 12” ID 
and up. 


Special Tools 


Wilson also offers a wide range line of boiler 
maintenance and erection tools. The handy 
chamfering tool shown at right chamfers the 
tube edge to a 45° surface at high speed... . 
makes repairs much faster than outdated hand 
methods. Also available is an inside chamfering 
tool for placement of chill rings. Write for 
more information on these tools. 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, N.Y. 
CABLE ADDRESS: “TUBECLEAN” NEW YORK 


TUBE CLEANERS -TUBE EXPANDERS 


TWE40A 





150 pound American Standard 
flanges. Serrated ond drilled. 


Cut-away view showing construction features. One of many 


types of Sylpbon Packless Valves. 


Prevent pipeline leakage in or out— for sure! 
with Syiphon Packless Valves 


Wherever pipelines carrying 
gasoline, oil, or other volatile liquids 
and vapors must have positive pro- 
tection against leakage, install 
Sylphon Packless Valves and forget 
leakage for good! 


There's no packing to leak or 
replace, because a rugged, seamless 
Sylphon metal bellows replaces cus- 
tomary packing. The bellows elimi- 
nates leaks that might seep past the 
stuffing box of the best packed type 


valve. Ic seals the valve stem against 
corrosive, dangerous or inflammable 
liquids or gases. And here's a plus 
advantage—Sylphon Packless Valves 
also provide vacuum protection. 


Many sizes and types made of brass, 
monel, stainless steel, etc. A few are 
pictured here. Widely used in cherni- 
cal plants, oil refineries, power plants, 
aboard ships. Ideal as standard equip- 
ment. For complete information, 
write today. Ask for Bulletin TC-813. 


Kobertshaw Fitton 


° CONTROLS COMPANY 


FULTON SYLPHON DIVISION .- 
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THIS MONTH’S 


Technical 





A Stereotyped Book Review’ 


ENCYCLOPEDIA OF CHEMI- 
cAL TEcHNOLOoGY, Vol. 12: 
Sabadine to Stilbestrol. Ed- 
ited by Raymond E. Kirk 
and D. F. Othmer. Assist- 
ant editors: Janet D. Scott . 
and Anthony Standen. In- 
terscience Publishers, New 
York. 955 pages. Subscrip- 
tion price $25. 


“Once again it is our pleasure to 
bring to your attention another ad- 
dition to the valuable* and grow- 
ing* series on your reference 
shelf. 

“The editors‘ have again called 
on recognized experts’ for latest 
and best data. The entries* cover 
a segment’ of current technological 
practice.” 

“As usual, chemical engineers 
will find several’ general survey 
articles” that are well done. And 
again there are entries which are 
too short or too long.” 


1. This stereotyped book review first 
appeared in Chemical Engineering last 
March (p. 394). It was prepared as a 
standard review for the eleventh and 
subsequent volumes of the Encyclo- 
pedia of Chemical Technology. It is 
here reprinted to announce Vol. 12, 
just published. Naturally, the foot- 
notes had to be modified somewhat. 

2. See Chem. Eng., Feb. 1948, p. 
285, for an appraisal of the value of 
the series. 

3. At a rate of about 1.7 volumes 
per year. 

4. Kirk and Othmer (see Chem. 
Eng., Feb. 1948, p. 285), Scott and 
Standen (see Chem. Eng., May 1950, 
p. 261). 

5. Seventy. (Vol. 11 had 80.) 

6. Fifty-three. (64 in Vol. 11.) 

7. Sabadine to Stilbestrol on the 
backstrip. Actual entries range from 
Safety to Stilbene Dyes. 

8. Mostly American practice is re- 
ported. This accounts in part for the 
widespread interest and the many or- 
ders the publishers receive from other 
countries. 

9. Three. 

10. Safety, Sewage, Steam. 

11. Stibonic Acids and Other Or 
ganic Antimony Acids, with the long 
est title just misses (1.2 pages) being 
the shortest entry. 

12. Silicon, with its compounds and 
alloys, 145 pages. 
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Bookshelf 


L. B. Pope 


“The articles” discussing various 
industry segments“ are—on the 
whole—adequately presented and 
about the right length. Whole 
industries are covered with the 
usual attention to timeliness,” ac- 
curacy” and detail.” 

“Techniques” are normally rep- 
resented” in this segment of the 
alphabet.’ 

“A number” of the discussions 
are about arts and sciences™ which 
are of fringe interest to chemical 
engineers. These are, in some 
cases, extremely interesting read- 
ing.” 

“Of major value are some of the 
articles in the largest® category— 
groups or families of compounds.” 
These are variable in length” as 
well as intrigue” and value” and 
humor.” 


13. Five. 

14. Silk, Soap, Steel, Shellac, Shale 
Oil. 

15. “Price in February 1954 was 
$5.00 per pound.” 

16. “Many minor or trace elements 
have been detected [in shale oil] 
namely; Ag, As, Au, B, Be, Co, Cr, 
Cu, Hg, Ir, Li, Mn, Mo, Ni, P, Pb, 
Sb, Se, Sn, Sr, Ti, T1, U, V, and Zn.” 

17. Silkworm eggs are grayish cream 
color if fertile and white if infertile. 

18. Sampling, Sedimentation, Size 
Measurement, Size Reduction, Size 
Separation, Solvent Recovery. 

19. Section on Sampling is too long. 
Others are above average in interest 
and value to chemical engineers. 

20. Only one this time: 

21. Silvering. 

22. Including recipes for deposition 
of platinum, copper, gold and other 
metals as well as for metallizing plas- 
tics. Also included: vacuum evapora- 
tion, vacuum sputtering, gas plating 
and flame spraying. 

23. Thirty-three entries. 

24. Salad Dressings, Salts, Seaweed 
Colloids, Selenium and compounds, 
Sequestering Agents, etc. 

25. From 1 to 574 pages. 

26. “Cholesterol . . . is theoretically 
capable of existence in 256 racemic 
modifications.” 

27. Value depends on the user. The 
Encyclopedia will usually supply worth 
while help or guidance. 

28. “Addition of 1-2% of powdered 
egg white, or even whole eggs, con- 
tributes nothing but expense to a com- 
mercial shampoo based on either soap 
or synthetic detergents.” 
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FOR MINUTE TO MINUTE ACCURACY 


Minute to minute accuracy in 
the feeding of dry materials — 
uniform delivery to reaction tanks, 
continuous blending, or batch 
mixing — is a requisite for main- 
taining uniformly high quality in 
final products, in modern chemi- 
cal processing operations. 

W & T Merchen Scale Feed- 
ers which weigh and feed in one 
operation ensure this exacting 
accuracy. Precision “scaled”, dur- 
ably constructed and simply con- 
trolled, the Feeder weighs all 


material and immediately com- 
pensates by weight for variations 
in density, moisture content, etc. 
Whether feeding ounces or 
pounds per hour, the pre-set rate 
of feed is continually and auto- 
matically maintained 

If you have a processing prob- 
lem requiring uniform feeding of 
dry materials, accurately con- 
trolled by weight, communicate 
with Wallace & Tiernan. You'll 
receive prompt attention without 
obligation. 


WALLACE & TIERNAN 


COMPANY, 
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WHY SHOULD | USE T-E’S 
SELF-BALANCING INDICATOR? 




















TO READ A 
LOT OF 
TEMPERATURES 
QUICKLY AND 
ACCURATELY. 





_ 








LARGE CAPACITY 


Several hundred thermocouples or resistance bulbs can be con- 
nected to T-E’s indicator through toggle switches, rotary switches, 
or connector panels. Switches are housed in a separate case iden- 
tical to the indicator case. Capacity is 50 to 160 points. For less 
than 50 points a smaller case can be used, for over 160 points, 2 


or more cases can be supplied. 


EASY-TO-READ 


Large, 34” scale has from 400 to 600 widely spaced graduations 
for accurate and easy reading. Hairline is close to dial, minimizes 


errors from parallax. 


SPEEDY 
Full scale travel only 4 seconds. Bal- 
ances rapidly at temperature value. 


23 SCALE RANGES 
From —320° to -+-200°F all the way 
up to 0° to 3000°F. 


ACCURATE 


+Y% of 1% of scale range. 


SENSITIVE 
1/20 of 1% of scale range. 


DURABLE 


Simple design keeps maintenance low and instrument life long. 
Only 2 moving parts, the motor and the shaft carrying dial, slide- 
wire, and drive gear. Slidewire is enclosed to protect it from dust 


or electrical interference. 


Interested? Write for bulletin 61—E. 


Pyrometers * Thermocouples * Protection Tubes * 


Quick-Coupling Connectors 


Ther le and Extension Wires * Resistance Bulbs * Connector Panels 





P 


Thermo Electric 0, duc 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 


366 





BOOKSHELF ... 


“Single chemicals” are in the 
minority. But they are usually very 
well done. 

“Theory” is adequately covered.” 
It is sometimes fascinating to dis- 
cover facts outside one’s own ex- 
perience.” 

“One entry” deserves — special 
mention. 

“Reading or thumbing through 
this latest volume, one discovers 
strange facts,” learns queer things,” 
is often amused” and is frequently 
impressed with the erudition” of 
the authors. Pedanticism™ is, of 
course, at a minimum, 

“It is a pleasure to recommend 
the series as a whole and this vol- 
ume in particular.—.pp” 


29. Two: Salicylic Acid, Salt. 

30. Solvolysis, Stereochemistry (both 
organic and inorganic), Soil Chemistry. 

31. In 2.8, 52.5 and 19.5 pages, 
respectively. 

32. “Addition of copper effected a 
marked increase in the growth of sun 
flowers . . .” 

33. Salts. It was written by Senior 
Editor Kirk who, in slightly less than 
two pages, discusses the nomenclature 
used with inorganic and organic salts 
and “salt-like” compounds. 

34. “The number of these organ- 
isms [Escherichia Coli] voided per cap 
ita per day is estimated at 250 billion.” 

35. “It has been estimated that 
17,000-90,000 insects are required to 
produce sufficient sticklac for 1 pound 
of shellac.” 

36. “There is a record of one man 
who drank 200 ml. of a liquid silicate. 
It caused severe internal upset, but was 
not fatal.” 

37. “Since the taxonomy of the sea- 
plants is still in a state of flux, the 
botanical identifications except for the 
most commonly employed should be 
used cautiously.” 

38. “A duplicate sample is an addi- 
tional and separate gencral sample 
drawn at the same time and from the 
same sampling unit as the original gen 
eral sample.” 


Wide Audience 


Orcanic CuHemistry: A 
Brier Course. By Robert 
Ward Getchell. McGraw- 
Hill Book Co. New York. 
278 pages. $4. 


Reviewed by F. K. Kirchner 


Designed for a one term (semes- 
ter or quarter) course for students 
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for whom organic chemistry must 
be a service course, this book makes 
no attempt to develop the sub- 
ject on the basis of electronic con- 
cepts and reaction mechanisms. 
However, through the use of the 
usual equations the author has 
given the characteristic reactions 
of the various types of organic 
compounds. 

In order to insure adequate cov- 
erage of both aliphatic and aro 
matic compounds, the types of 
compounds in the two classes are 
treated either in the same chapter 
or in adjacent chapters whenever 
possible. A short chapter on hetero- 
cyclic compounds is included. Each 
chapter closes with a set of ques- 
tions and a number of problems. 

Since the book was written to 
reach as wide an audience as pos- 
sible, sections on foodstuffs, plas- 
tics, synthetic fibers, medicinals, 
vitamins, enzymes, and hormones 
are included. The information in 
these chapters is brief, but up-to- 
date. 

For a bird’s-eye view of simpli- 
fied organic chemistry and its ap 
plications this book seems to meet 
the need. 


Absorption and Packing 


TOWER PACKINGS — AND 
Packed Tower  Desicn. 
2nd Edition by Max Leva. 
The United States Stone- 
ware Co., Akron, Ohio. 214 
pages. $8.50 


Reviewed by T. R. Olive 


Seldom does a book go into a 
second edition in less than three 
years. Here is a case where that has 
happened, however, for the first 
edition in 1951 brought a demand 
for more extensive treatment, while 
much additional information has 
since become available. Author 
Leva has therefore been persuaded 
to rewrite and greatly amplify his 
earlier work. The new edition is - 
almost twice the size of the first and 
contains more than twice the quan- 
tity of data. 

Although the sponsor and pub- 
lisher of the book is a manufacturer 
of tower packings, the book is free 
of bias and thoroughly scientific in 
its approach. Arthur and publisher 
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-.. @ Multi-Tier will do the same for 
your products, too: ... CONVERTS 
your heating, cooling, drying, and similar operations 
from batch to continuous processing. PROCESSES your products 
under exact time, temperature, and atmospheric 
control. HANDLING reduced to minimum. 


e Saves floor 


space — ample 


space — makes profits from unused overhead 
headroom. 


Multi-Tier trays convey products through processing cycles of 10 
minutes to 10 hours without jar or jolt. 
Automatic or manual loading and unloading. 


Trays always perfectly level — permanently attached to 
er chain drive. Custom built to fit your product. 


New 8&8-page bulletin tells how a Muliti-Tier will 
make your products best, for less. Write today. 


J. W. GREER COMPANY 


Wilmington, Massachusetts 
Sales ame Offices: New York, N.Y., Chicago, 
Ill, San Francisco, Calif. 








Sparkler. PROUD TO CONTRIBUTE (nieacimeaediuaan 


TO THE YOUTH OF AMERICA THROUGH 


are to be commended for the hand- 


THE LITTLE LEAGUE PROGRAM ... 


\ 


ff = 
YOU WIN 


All over America 3,500 Little League teams compete this year 
in a series of games, climaxing in a World Series in Williams- 
port, Pa, These youngsters, all between eight and twelve years 
old, quickly learn two traits that will help them keep our nation 
great in future years — competition and fair play. Training like 
this is insurance for you that the young men of tomorrow will 
want to live by those ideals you, as an American, cherish. 


THE BOYS WIN 


Being part of the team, the pride of wearing the uniform, 
making a good play — these are all things each Little Leaguer 
enjoys at the moment, and will remember for the rest of his 
life. Regardless of the score at the end of the game, the boys 
all come out winners, 


SPARKLER WINS 


Sparkler Manufacturing Co, sponsors this Little League team in 
Mundelein, Ill. Formed four years ago, there are fifteen boys on 
the team, and twenty games to be played during the summer. 
Sparkler wins in pride — pride of contributing to the happiness 
aud growth of these Big Leaguers of the future. 


KLER MANUFACTURING CO. 


MUNDELEIN, ILLINOIS 


Canadian Factory, Galt, Ontario European Factery, Amsterdam, Holland 


For over a quarter of @ century, engineers and manufacturers of 
@ complete line of industrial filtration equipment. 
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some appearance of the typography 
and illustrations, especially the 
many excellent charts and equip- 
ment details. ‘To make certain 
that the reader will be able to 
use the design methods presented, 
Dr. Leva has included a good selec- 
tion of worked-out problems in 
each of the sections. 

About one-third of the book deals 
with the mechanics of packed tower 
operation, going into packings and 
their auxiliaries, pressure drop, 
liquid hold-up, and flooding. Other 
chapters cover mass transfer theory, 
generalization of capacity data, and 
absorption performance data for 4 
sizable number of liquid-gas and 
liquid-liquid systems. An entirely 
new chapter treats distillation 
theory and practice in considerable 
detail. The bibliography has been 
much expanded and a_ glossary 
added. A concluding section dis- 
cusses packed tower construction 
and gives a good assortment of per- 
tinent engineering data. 


Lueid 


Finer Microscopy. By 
A. N. J. Heyn. Interscience 
Publishers, Inc., New York. 
407 pages. $5.50. 


Reviewed by Gerald Oster 


This is essentially a handbook of 
microscopic techniques as applied 
to fibers. The book contains (1) a 
review of the morphological proper- 
ties of the principal fibers—includ- 
ing synthetics, (2) a description of 
the handling and preparation of 
fibers for mspection in the micro- 
scope, and (3) a summary of the 
basic optics of the microscope and 
of birefringement materials. 

The book is not intended to 
supplant treatises on these subjects 
but rather serves as a ready source 
of information for afl workers in 
the fiber field who wish to identify 
fibers or to characterize the condi- 
tion of some given fiber. 

The author is at his best when 
dealing with cotton, a field of spe- 
cial interest to him. On the other 
hand, the reviewer found the dis- 
cussion on wool quite inadequate. 
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There is no discussion of crimp of 
wool or of the chemical tests for 
the disulphite linkage. 

The reviewer followed in the 
laboratory most of the experimental 
procedures presented and found 
that were well conceived. 

The order of the earlier chapters 
is somewhat confusing in that there 
are chapters on the theory of micro- 
scopy indispersed with chapters on 
the description of fibers. However, 
the chapters on the polarizing mi- 
croscope and its uses are presented 
in a proper arrangement, In the 
discussion on pp. 299-300, the au- 
thor has not made clear his dis- 
tinction between the method of 
central illumination and the Becke 
line method. The description of 
phase microscopy, on the other 
hand, is well done. 

Despite these criticisms, the re- 
viewer found this book to be an 
extremely lucid treatment of fiber 
microscopy and warmly recom- 
mends it to every worker in the 
field. The book is up to date and 
contains a number of useful refer- 
ences as well as plates of some syn- 
thetic and regenerated cellulose 
fibers. 


Beyond the Decimal Point 


MATERIALS AND PROCESSES. 
Second Edition. By James 
F. Young. John Wiley & 
Sons, New York. 1,074 
pages. $8.50. 


Reviewed by Charles L. 
Mantell 


This is one of a series written 
in the interest of the General Elec- 
tric Engineering Educational Pro- 
grams. The author states that the 
emphasis “has been placed on pre- 
senting a broad study of engineer- 
ing materials and manufacturing 
processes from the viewpoint of the 
engineer.” “The subject matter 
has’ been organized to provide for 
textbook and refereace use by stu- 
dents and practicing engineers, par- 
ticularly those having product de- 
velopment, design, production, 
processing, quality, and application 
responsibilities.” 

The first two chapters on The 
Nature of Pure Metals and on Al- 
loys are largely theoretical back- 
ground. Metallographic Examina- 
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tion is a generalized discussion 
with little emphasis on technique. 
Chapter 4 on the Mechanical 
Properties of Metals is well illus- 
trated with line diagrams, and em- 
phasizes the interpretation of tests 
without wearying the reader with 
details of the test procedures. Chap- 
ter 5 is the typical corrosion sec- 
tion, while Chapter 6 concerns 
itself with electrical and magnetic 
properties of metals. 

Chapter 7 on Iron and Steel has 
considerable extractive metallurgy 
and process information, with less 
tabular data than might normally 
be expected. Chapter 8 covers the 
Nonferrous Metals and Alloys with 
some extractive metallurgy and rela- 
tively little physical metallurgy. 
Chapter 9 covers Nonmetallic Ma- 
terials of both the inorganic and 
organic variety. Detail in each one 
of these, however, is sketchy. Elec- 
trical Insulation is the subject of 
Chapter 10, and this chapter is 
extensive. Plastics is the subject 
of Chapter 11, with emphasis not 
on classification of plastics but on 
design of molds for the formation 
of plastic parts. Chapter 12 is on 
Rubber, Chapter 13 on Ceramics, 
and Chapter 14 on Miscellaneous 
Warren-Quimby No. 9 External Gear and Bearing Screw Pumps. Nonmetallic Materials, including 

Photo, courtesy of; Pacific Gas & Electric Company adhesives, resins, carbon, graphite, 
F mortar, concrete covered in a little 

UEL Oil Transfer is one of the many important jobs less than two pages, cork which is 
Warren-Quimby Screw Pumps do exceptionally well. In this alloted the same space as concrete, 
case the External Gear and Bearing type was selected be- and felt which is allotted more 
cause of the corrosive action of the sulphur content of the space than concrete, with leather, 
oil to be handled. All bearings and driving gears are external lubricants, and wood covered very 


to the body and separately lubricated in a bath of oil. = r ith ch ' 
‘ ; art Two starts with chapter 15 
Warren-Quimby External Gear and Bearing Screw Pumps dealing with Casting ~~ sarc 


are designed for handling a great variety of non-lubricating Sonus tases dn the veleme eonterns 
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sludges, molasses, acetates, as well as petroleum and other are devoted to topics such as Pow- 
products which may contain abrasive or corrosive elements. der Metallurgy, Heat Treating, 
Hot-Working Processes, Cold- 
Working Processes, Welding and 
Brazing. The welding chapter is 
one of the most extensive in the 
volume, covering more than a hun- 
dred pages. The remaining chap- 
ters are devoted to Machining; 
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The author has done a notable 
job in a difficult field. He himself 
appreciates that “A study of the 
broad field covered by this book 
requires, of necessity, considerable 
condensation to achieve the present 
compact size. It has, therefore, 
been necessary, on occasion, to sac- 
rifice preciseness for clarity of pre- 
sentation and practicality.” The 
only question in the reviewer's 
mind is whether engineering mate- 
rials can, considering the nicety of 
their use, have preciseness sacri 
ficed. ‘Today too much of our met- 
allurgy is of the character “beyond 
the decimal point.” 


Manual 


CuemicaL Meruops In In- 
DUSTRIAL Hycrene. By F. 
H. Goldman and M. B. 
Jacobs. Interscience Publish- 
ers, Inc., New York. 273 
pages. $3.75. 


Reviewed by J. ]. Ferry 


Essentially a laboratory manual, 
this book describes, step by step, 
the methods for analysis of most of 
the samples which might be en- 
countered in industrial hygiene. As 
such, it is of particular value to the 
industrial hygiene chemist who 
wishes a quick review of the proce- 
dures involved and who has had 
sufficient experience to appreciate 
the pitfalls which may be involved 
in the seemingly straightforward 
analytical procedures. Less experi- 
enced individuals will find it advis- 
able to review the references listed 
before undertaking the analyses. 
References are listed alphabetically 
at the end of the book, making 
them somewhat more difficult to lo- 
cate than if the customary reference 
numbers in the text had been em. 
ployed. 

More detailed discussion of sam- 
pling methods would be desirable, 
including the use of filter paper and 
the numerous instruments for spot 
determinations. Chapter II on 
preparation of many of the reagents 
and standard solutions will be 
found to be a welcome part of the 
manual, saving time frequently lost 
in looking up this information. 

The analytical methods selected 
have, for the most part, proved 
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their worth over years of use. In 
some cases, however, mention of 
alternate or newer methods would 
be valuable. Many analysts prefer 
the phosphoric acid method for 
quartz over the hydrofluorosillicic 
acid method discussed. Mention 
could be made also of White’s 
phenophthalein method for hydro- 
gen cyanide, the alkaline potassium 
iodide photometric method for 
ozone, Barne’s method for mercury 
in air and Elkin’s method for mer- 
cury in urine. 

The method given for phosgene 
is not specific, depending on the 
presence of the chloride resulting 
from hydrolysis. Many other halo- 
genated materials will interfere. 
More suitable would be the col- 
orimetric method given in “Meth- 
ods for Detection of Toxic Gases in 
Industry,” issued by the Depart- 
ment of Scientific and Industrial 
Research, Great Britain. The chap- 
ters on solvents are particularly 
good, giving general information on 
the attack of a mixture of solvents, 
as well as detailed methods for de- 
termination of many individual ma- 
terials. 

It is felt that the subject matter 
under discussion includes too broad 
a field to cover properly in a man- 
ual. Space is necessarily too limited 
to permit adequate discussion of 
theory, reasons for taking the steps 
described, interfering substances 
and alternate methods. However, as 
a manual, this book should prove 
to be a useful addition to the li- 
brary of analytical laboratories. 


Plant Products 


VEGETABLE Fars AND OILs. 
By E. W. Eckey. ACS 
Monograph #123, Rein- 
hold Publishing Corp. New 
York. 836 pages. $16.50. 


Reviewed by Gordon W. 
McBride 


This book bears the same title as 
ACS Monograph #58, but it has 
a new author, a new arrangement, 
and approximately 60 per cent 
more pages. 

Purpose of the book is to make 
“conveniently accessible the main 
facts about the chemistry of the 
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vegetable fats in general, as under- 
stood currently, together with re- 
views of the data and information 
available concerning each of the 
individual fats which has been in- 
vestigated to any considerable ex- 
tent”. It is a monograph in the 
truest respect in that its content is 
comprehensive and critical, and 
limited to a particular subject. 
Major change from the original 
monograph by Jamieson, which 
first appeared in 1932 and second 
edition in 1943, is the arrangement 
of subject matter. Botanic classi- 
fication of the plant from which 
the fat is obtained governs in the 
new volume, regardless of the prop- 
erties or uses of the fat. For those 
who are not familiar with the 
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botany of these materials, a 46- 
page index will serve as a very help- 
ful guide. Incidentally, this index 
is over three times the size of that 
in the predecessor volumes. 

The first third of the book is 
devoted to a general discussion of 
vegetable fats, their chemical com- 
position, physical and chemical 
properties, nutritional aspects, and 
methods of examination, analysis, 
and investigation. A short chapter 
also is devoted to genesis of fats 
and oils in plants, this being the 
contribution of Lawrence P. Miller 
of the Boyce Thompson Institute 
for Plant Research. Expansion of 
this chapter would be desirable in 
future editions of this monograph, 
if developments in plant science 
mature as expected. 

Each chapter in the book closes 
with a generous list of references. 
Despite their large number, how- 
ever, they represent only a selec- 
tion concentrated from a very ex- 
tensive bibliography potentially 
available. ‘The author indicates 
that his selection was limited to 
those which he felt “the most reli- 
able,” recently published and read- 
ily accessible. 

Although no section of the book 
is devoted exclusively to producing, 
processing and utilizing the vege- 
table fats, much of this material is 
included in the discussion of the 
individual fats and will be found 
also in the literature references. 
While a few chemical engineers 
may feel that such an omission is 
a serious one, the book will be of 
outstanding value in its presenta- 
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tion of the newest fundamental 
data on which engineering opera- 
tions must be based. 

Altogether, this is a worthy suc 
cessor to the title “Vegetable Fats 
and Oils.” 


Laboratory Practice 


EXPERIMENTAL INORGANIC 
Cuemistry. By R. E. Dodd 
and P. L. Robinson. Else- 
vier Press, Houston. 424 
pages. $6.50. 


Reviewed by ]. A. Bishop 


This book is divided into seven 
chapters as follows: General Basic 
Techniques; ‘The Handling of 
Gases-Vacuum ‘Technique; The 
Preparation and Purification of 
Gases and Volatile Compounds; 
Water, Alkalis, Acids, Solvents, 
Colloids and Disperse Systems; 
Physical Methods; Literature Pres- 
entation and Safety. 

The subtitle of the book (a guide 
to laboratory practice), indicates 
the way it will be used in a very 
accurate fashion. There are nu- 
merous references to original pa- 
pers at the end of each chapter, to 


* which the user will have to refer for 


more explicit experimental details 
than are given in the text. A com- 
parison of the chapters dealing 
with laboratory preparations to cor- 
responding chapters in Blanchard, 
Phelan and Davis (Synthetic Inor- 
ganic Preparations) and with In- 
organic Syntheses discloses that the 
directions in this new volume are 
in much less detail. As an example, 
the authors take about half a page 
for the preparation of Ni(CO),, to 
which Walton devotes three full 
pages. 

The arrangement of material also 
differs from the earlier books. Ex- 
cepting Walton (which is a text), 
they all stuck to the periodic sys- 
tem as a method for classifying, 
placing the compound prepared un- 
der the periodic group in which the 
main element in the compound 
would fall. The present volume di- 
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the method of preparation is not 
given, but methods of purification 
are listed. 

Differences are not necessarily 
detrimental. This book should serve 
to bring up to date the other books, 
and to be a valuable guide to men 
engaging in research in inorganic 
chemistry, which is what it is in- 
tended for. There are collections 
of pertinent physical data in each 
experimental section, “such as may 
be needed in the planning of ex- 
periments.” The sections on tech- 
niques and methods of testing bring 
together in one volume information 
and cross references which will be 
of help to anyone interested in this i 
field. It deserves a place on the 4 cnatistineaay 
shelf beside the others mentioned Ef pe te 
above. q . Oxygen Pump 


Mellor, Jr. 
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tion of the compound or reaction. 
It did not read like a series of 
factual statements saying this and 
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back up Mellor with a study of the 
German set, “Gmelins Handbuch 
der Anorganischen Chemie,” and 
if a new volume had appeared for 
the principal element in the com- 
pound, then a relatively complete 
literature survey had been made. 
All that remained was to interpret 
the incongruent statements in the 
light of modern facts and theory. 

Drs. Sneed, Maynard and 
Brasted, all professors of inorganic 
chemistry at the University of Min- 
nesota, have set about to produce 
an American series of books on 
inorganic chemistry that will be 
both comprchensive and discerning. 
A series of eleven small volumes 
will describe atomic and molecular 
structure and cover the periodic 
table. “It is comprehensive in the 
extensiveness of the fields covered 
rather than in the fullness of their 
treatment. Their purpose is to serve 
as a ready reference to those en- 
gaged in chemical manufacture and 
development and to those in ad- 
vanced studies in chemistry in in- 
stitutions of higher learning. Em- 
phasis has been placed largely on 
chemical properties and _relation- 
ships and their interpretation in 
terms of theoretical concepts of 
atomic and moiecular structure, the 
deductions from the periodic sys- 
tem, and the basic ideas relating to 
electrolytes.” 

Vol. I lays the foundation in 
atomic and molecular structure and 
nuclear chemistry on which is based 
the later material describing groups 
of elements. Chapter I on the 
principles of atomic and molecular 
structure is by William N. Lips- 
comb, associate professor of physi 
cal chemistry at the University of 
Minnesota. Here are discussed elec- 
tronic configuration, the various 
types of valence bonds that exist in 
molecules, applications of the prin- 
ciples of chemical binding to vari- 
ous kinds of molecules with un- 
usual structures (water, ammonia, 
the boron hydrides, and the like), 
weak force fields around atom and 
molecules, and crystal structure. 
Chapter II on theoretical and ap- 
plied nuclear chemistry is by Paul 
R. O’Connor, associate professor of 
inorganic chemistry at the Univer- 
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sity of Minnesota. He builds clearly 
and logically from the basic nuclear 
properties and particles to nuclear 
stability, spontaneous nuclear re- 
actions and preparation of isotopes. 

Chapter III on the actinide se- 
ries by Glenn T. Seaborg, professor 
of chemistry at the University of 
California, is the first of the descrip- 
tive chapters. It will be an un- 
finished chapter for here Seaborg 
describes elements 89 to 98 while 
he continues to extend the series 
by synthesis. 

Industrial research laboratories 
certainly will regard this set as es- 
sential for background material in 
inorganic chemistry. Because the 
volumes are sold singly, and are not 
expensive, specialists in certain 
fields will desire the volumes in 
their field. It is hoped that the vol- 
umes will appear at a sufficiently 
rapid rate so that the entire set will 
be available within a few years. 
The authors and editors are to be 
congratulated on the auspicious 
start of this series. 


Materials of Construction 


Diez METALLISCHEN WERK- 
STOFFE DES MAsCHINEN- 
BAUES. By E. Bickel. 
Springer Verlag. 450 pages. 
DM 37.50 or $9.00. 


Reviewed by Max Wulfing- 
hoff 


This work presents, in one vol- 
ume, those parts of present spe- 
cialized knowledge of physical and 
process metallurgy which are essen- 
tial or indispensable to design and 
development engineers. It deals 
with the crystallography of metals, 
their atomic structure and cohe- 
sion, alloying, constitutional dia- 
grams, effects of production opera- 
tions and stressing upon metals, 
and quality control methods and 
equipment. In addition, specific 
data are given on both ferrous and 
non-ferrous materials. 

The text is carefully organized, 
well written and profusely illustrated 
with diagrams and _ photomicro- 
graphs. Typography, general pres- 
entation and binding are all excel- 
lent. A valuable reference book 


INDUSTRY'S STANDARD FOR YEARS 


SPECIFY 


LIFT-TURN SOLO VALVES for 


Longer, Leakproof service 


Rubber Seated Multi-Port Valves 
for Water Softeners, Pressure 
Filters and lon Exchangers 


AquaMatic Solo Valves pressure-seat on 
long-wearing, resilient rubber . . . no 
metal-to-metal contact . . . no leakage 
from port to port. Lift-turn principle 
eliminates sticking, scoring, and wear... 
insures long valve life. With single lever 
control, Solo valve cannot be turned until 
lifted from seat. One multi-port Solo valve 
handles a complete regeneration cycle... 
built-in ejector and backwash controls 
are part of the valve. 


All pipe connections are made in back- 
plate member ... Solo valve can be dis- 
mantled, inspected, and serviced without 
removing pipe. 


Tens of thousands of installations have 
proved the durability and reliability of’ 
AquaMatic Solo Valves. Investigate them 
TODAY. 


AVAILABLE IN 3/4 TO 4-INCH SIZES jh 


Write tor FREE Catalogs Mg? " 


Ugualfaite INC. Formerly Automatic Pump & Softener Corp. 


for anybody active in the field who ins win lil ve Ck baie 


is able to read technical German. 
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The Updern 
Way 


to handle 


® STRESS 
LOADS 


© VIBRATION 
© WIND SWAY 


© THERMAL 
MOVEMENTS 


BARCO 


* For Structural Applications 


—for Refinery TOWERS 
STACKS + LARGE PIPING 


arco Flexible Strut Joints are an important aid in 

modern refinery construction. A typical use is at 
the ends of struts for supporting or bracing large 
catalyst carrier lines or vent stacks on fluid catalytic 
crackers, In such cases, where horizontal lines require 
supports, two braces (with Barco Flexible Strut Joints 
in each) make costly “A” frames unnecessary. Other 
uses include the guying of tall vessels and columns 
and directing thermal movements of high temperature 
piping. 
SIMPLE, VERSATILE! —The Barco Strut Joint is a 
dependable, compact, versatile fitting requiring prac- 
tically no maintenance. It is a simple ball and socket 
that provides a point of flexibility in struts and guy 
rods. The close fit between the ball and the casing, 
allows for reversible loads, not possible with pin and 
clevis type braces. Barco Strut Joints support with- 
out restricting freedom of movement of piping. 


COMPLETE LINE—Barco manufactures Strut 
Joints in the following sizes and load capacities: 
1” —6,000 lbs., 144” —8,000 lbs., 2” — 12,000 lbs., 3” — 
20,000 Ibs., 4” —50,000 Ibs., 6” — 130,000 lbs. Joints are 
made with welding ends for field or shop use. Unique 
“Bar-Moly” treatment of wearing parts provides a 
permanent dry lubrication for long service w.th little 
or no maintenance. ° 


ENGINEERING SERVICE—Barco will be glad to 
work with your engineers in the selection of joints 
to meet your requirements. Specifications and infor- 
mation on request. BARCO MANUFACTURING CO., 
516L Hough St., Barrington, Illinois. 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 
FOR CONVEYING FLUIDS 


THIS MONTH’S 


Recent Books 








Adhesive Bonding 


Directed to engineers and tech- 
nicians interested in the practical 
aspects of adhesion. The author 
concerns himself with the synthetic 
resins and rubbery-type adhesives 
commonly employed in bonding of 
metals to themselves or to other 
materials. You'll find a chapter on 
industrial adhesives—with a list of 
trade names and manufacturers—a 
discussion of special high tempera- 
ture adhesives, and a chapter on 
bonding techniques. 218 pages. 


“Adhesive Bonding of 
Metals,” by G. Epstein. 
Reinhold Publishing 
Corporation, 330 West 
42nd St., New York 36, 
N.-¥.: $295. 


Aid To Ion Exchanger Design 


A handbook containing the com- 
plete numerical evaluation of the 
Thomas concentration __ history 
equation. ‘This equation is import- 
ant in ion exchanger design, and in 
heat transfer and absorption appli- 
cations. There is also a discussion 
of basic equations in ion exchange, 
heat transfer and absorption; and 
methods used in computing the 
tables are explained. 111 pages. 

“Tables for Predicting 
the Performance _ of 
Fixed Bed Ion Exchange 
and Similar Mass Trans 
fer Processes.” Public 
Relations Office, Stan- 
ford Research Institute, 
Stanford, Calif. No 
charge. 


Heat Transfer 


This is an attempt to bring to- 
gether information on ‘phases of 


" fluid dynamics fundamental to an 


understanding of convection heat 
transfer. Fluid flow (laminar and 
turbulent) in various closed con- 
duits, and around immersed shapes 
are discussed, together with the en- 
ergy losses encountered. There are 
many equations and plots for pre- 
dicting velocity profiles and energy 
losses. Also an analogy is used in 
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INSURANCE 


¢ Pamphlels OVER 1,000 Zz. 


UNIT INSTALLATIONS ARE: 
Proven Insurance 


Mi 





$1,000,000 
eh 


the last part of the booklet, be- 
tween heat transfer and momentum 
transfer, to predict rates of heat 
transfer. 243 pages. 











“Fluid Dynamics and : 
Heat Transfer,’ by § ‘| 5 
Knudsen and Katz, Uni a. : oe ee 
versity. of Michigan se hae py " 

Press, 311 Maynard St., 
Ann Arbor, Mich. $3.50. 


Student Counseling 


A collection of papers delivered 
at a conference on counscling engi- 
neering and science students. ‘This 
was held at the University of Min- 
nesota in Noy. 1952. Papers were 
delivered by educational and indus- 
trial people. Some of the highlights 
—a paper on how to predict engi- 
neering grades; another on a coun- 
seling philosophy custom-built for 
engineers; a third on what industry 
looks for in an engineer. 88 pages. 





“Selection and Counsel 
ing of Students in En- 


gineering.” University of MANNING 
Minnesota Press, Min ” 


neapolis 14, Minn. 


si. Pulsation Snubbers 


Aluminum Data 


If you’re looking for information ® 
on properties and characteristics of t 0 i 4 di t j © i 
aluminum and aluminum alloys— 
you'll probably find it in this book- 
let. Forty-three different wrought Pulsation is dangerous and costly in any plant pump- 
aluminum mill products are defined ing gas. Designers and operators of hundreds of plants 
and discussed—including fabrication have called on Burgess-Manning Engineers to design gas 
sacthods. ong os aleo oie fo cist. pulsation snubbers to STOP PULSATION in their operation. 
ing alloys. There are 160 tables of Here's the record: Piping failure was eliminated. Gas flow 
data on aluminum—they include Mee 

. improved for accurate measurement. Downtime eliminated. 


physical, chemical, mechanical prop- as: , 
erties: dimension tolerances and Less costly piping was installed. Smoother and more effi- 


manufacturing limits (size and cient equipment operation. 

weight ranges) for various mill prod- Stop gas pulsation in new plants or eliminate it in 
ucts. There is also a section on the 
new alloy designation system re-- 
cently adopted by The Aluminum 
Association. 220 pages. 


mse RNNINGCOM PANY 


existing piants by calling on Burgess-Manning Engineers. 
Send for performance data today! 


olds Metals Company, 
Desk PR, 2,500 South 
Third St., Louisville 1, 1203 DRAGON STREET LIBERTYVILLE, OUR. 
Ky. No charge, but re DALLAS, TEXAS } CHICAGO, HUE 

quest on company letter- 


head. 
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Serre eee wees eewe eee ee se Hc eessesecseseses 


CHEMICALS? 


then try a 


PRATER 
POWER 
SCREENER 


When crystalline or powdered chemicals 

become caked or agglomerated due to atmospheric 
conditions or pack down in shipment, it is 
necessary to restore them to their original form 
without grinding the crystals to dust. A Prater 
power screener is ideal for smoothing out such 
materials because its action is gentle enough to 
cause no grinding or attrition which would destrow 
the crystalline structure. 


How do you want your raw chemicals? 


like this... 


¢- 





Full size crystals practically free of 
floury dust and ready for mechanical 
mixing or solution. 


or like this... 





dusty fractured crystals — 

no longer resembling the original product, 
making dry mixing difficult and solution 
almost impossible. 


Prater power screeners offer a good sound 
solution to this troublesome problem, and 
are used by processors throughout 

the world. 


1517 So. 55th Court 
Chicago 50, til. 


THIS MONTH’S 


Yims tn 








New Facilities 


Kennecott Copper Corp. has 
opened its new $14 million re- 
search center, located on the 
campus of the University of 
Utah. 


Gulf Oil Corp., Port Arthur, ‘l'exas 
has contracted with The Girdler 
Co. for the construction of a 
Girbotol gas purification plant. 


Monsanto Chemicals Ltd. plans to 
erect plants in the Wrexham area 
England to manufacture mate- 
rials for plastics. 


Allied Chemical & Dye Corp. has 
begun construction on a $1 mil- 
lion addition to its Orange, Tex., 
nitrogen plant. 


Westinghouse Electric Corp. has 
opened an Alabama electrode 
plant—the first of its kind i the 
South. 


Atlas Powder Co. has reached the 
halfway mark in the construction 
of its $3 million home ‘office 
building in Wilmington, Del. 


Damascus Tube Co., Greenville, 
Pa. and Swan Eng. Co.’ have 
consolidated to provide ex- 
panded services to customers. 


Acheson Colloids Co., Port Huron, 
Mich., has opened a Rochester, 
N. Y., sales headquarters. 


Westvaco Mineral Products Div., 
Food Machinery & Chemical 
Corp. has acquired extensive de- 
posits of high-grade phosphate 
rock in Rich County, Utah. 
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the News 
M. A. Gibbons 

New York Air Brake Co. has 

opened a combined sales office in 

New York to provide centralized 

services. valve ser 
Allied Chemical & Dye Corp. . 

Eee: RRR 


plans to double the ammonia 
capacity of its Omaha, Neb., 
plant and to install facilities to 


es types of fertilizer 66° Re Sulfuric Acid service 


Shell Chemical Corp. has formed 
a specialized resins sales group 
to expand both surface coating 
and structural applications of 
Epon resins. 


Monsanto Chemical Co. will build 
a new research center in Creve 
Coeur, Mo., for its Inorganic 
Chemicals Div. 


Gulf Oil Corp. is reviewing bids 
for the construction of a $2 
million warehouse to be built at 
its Port Arthur, Tex., refinery. 


Petrocarbon Chemicals, Inc., Ir- 
ving, Tex., will soon complete 
its $1 million plant for the pro- 
duction of synthetic organic 
chemicals. 


FE. I. duPont de Nemours & Co., 
Inc., plans to construct a re- 
search laboratory for its textile 
fibers dept. 


Escambia Treating Co., Camilla, 
Ga., is expanding its wood pres- D U RCO type valve 


ervation services to include 
pentachlorophenol. Available in sizes 4” through 2”. 


Cusite Paint. Pesto. < See Why not mail the coupon for full details? 


plant in Centralia, Ill., is sched- 
uled for completion at an early 


date. -The Duriron Company, Inc. Dept. CE 
Dayton, Ohio 


Stone & Webster Eng. Corp. will ; 
plan and construct supporting Please send details on Durco Type F Valve. 


facilities for Brookhaven Lab- 
oratory’s new synchrotron. 


Name 





Company. 
Southern Calif. Air Pollution Aibbvene 
Foundation has signed a $37,- 
850 contract with Midwest Re- City 
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Here’s A New Wrinkie 


in The Sulfur Picture... 


Leaching 11,000 tons of copper ore a day requires plenty of 
sulfuric acid. At Weed Heights, Nevada, Anaconda Copper Com- 
pany is producing 450 tons of it daily . . . from a raw material pre- 
viously considered useless! The material — low grade ore con- 
taining 25-30% elemental sulfur. The process — a Dorrco 
FluoSolids System which delivers 26,000 to 30,000 CFM of SO, 
gas to a contact acid plant. And the net result — a low grade and 
heretofore uneconomical source of sulfur has been made available 
for utilization on a world-wide basis. 

If you have a problem involving fluidizing techniques, the 
separation of finely divided solids in suspension, or the use of 
ion-exchange, the chances are that Dorr and its Associated 
Companies throughout the world can be of service 
to you. <t¥ Ye tg 


Ss 
FivoSolids is a trademark of The Dorr Company, Reg. U. S. Pat. Off. S S 


ENGINEERING EQUIPMENT 


© ENGINEERS + STAMFORD, CONN. 


or Rep es in principal cities of the world, 





THe DORR COMPANY 
Olfices, A ted Comp 





FIRMS... 


search Institute for a study of 
the effect of automobile exhaust 
on smog. 


Ekco Products Co., Chicago, has 
acquired Adams Plastic Co. of 
Holyoke, Mass., as a_ wholly 
owned subsidiary. 


Reilly Tar & Chemical Corp. has 
opened a new Houston sales 
office in the Green Bldg. 





Salkover Metal Processing of IIli- 
nois, Inc., Chicago, has moved 
to its new plant in Franklin 


Park, Ill. 


La Gloria Oil & Gas Co. has pur- 
chased the assets of La Gloria 
Corp., Corpus Christi, ‘Texas. 


General Electric Co. is tooling for 
mass production of low cost high 
frequency transistors at its Syra- 
cuse, N. Y., facilities. 


Nat'l Lead Co. has selected the 
I'rederick Snare Corp. and Mer- 
ritt-Chapman & Scott Corp. to 
expand its Nicaro, Cuba, nickel 
plant. 


Reichhold Chemicals, Inc., will 
construct a phthalic anhydride 
plant near Montreal, Canada, at 
a cost of $750,000. 


Standard Sulphur Co. has begun a 
$14 million expansion program 
with the purchase of a second 
mobile sulphur plant in ‘Texas. 


International Minerals & Chemical 
Corp. has acquired Sonsel Re- 
fractories Corp., Brighton, Mich., 
producer of zirconium — refrac 


torics. 


U. S. Steel Corp. has contracted 
with Wilputte Coke Oven Div. 
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CHEMICAI 


2. Slurry is dried 
in rotary drier. 
Totally enclosed 
conveyors carry 
material to screens. 
Dust duct carries 
off dust to dry 
cyclones. 


T. Raw rock and 
concentrated 
phosphoric acid 
are mixed to pro- 
duce a fluid slurry 
... fumes are lib- 
erated here. En- 
closed ducts carry 
off fumes from re- 
action agitators. 





3. Mixture of 
fumes and dust 
are led by sealed 
ducts to dry cy- 
clones where re- 
coverable solids 
are removed and 
sent back to proc- 
ess. 





4. Cyclone over- 
flow is carried 
through dust ducts 
to scrubbing 
towers for removal 
of fluorine fumes 
and precipitation 
of extremely fine 
solids. Clean gases 
are exhausted to 


as atmosphere. 


Free flowing granules 


. . important charac- 


teristic of concentrated 
chemical fertilizers 


produced by Dorr- 
designed plants. 


5. Scrubber 
water from towers 
is removed 
through sealed leg 
in order to main- 
tain proper draft 
throughout dust 
control system. 





Effective fume and dust control is as important in a well designed plant as every other phase 
of the process. And that’s what you get with every Dorr-designed plant. 

The illustrations above show how the problem was handled in the triple superphosphate 
section at the Davison Chemical Corporation’s Bartow, Florida plant. 

If you are considering a new plant . . . or expanding present facilities . . . it will pay you 
to check all the factors that make a Dorr-designed installation a modern and efficient 
chemical plant. Bulletin #8000, which gives the complete story, is available on request. 
Better still, why not talk to a Dorr engineer? There is no obligation of course. 


as ef 


WORLD - WIDE . RESEARCH ENGINEERING + EQUIPMENT 


aa DORR COMPANY + ENGINEERS + STAMFORD, CONN, 


ices, Associated Companies or Representatives in principal cities of the world. 
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ton Pa., works. 


® FIRMS... 
(YU2) tan for the design and construction 
of three 64 oven batteries of 
Wilputte coke ovens for its Clair- 


Army Ordnance Corp. has named 


LESS MON EY g a November starting date for 
* operations at its $21 million 


“ball powder” plant operated 
by Olin Industries, Inc., Illinois. 


CUT YOUR TANK HEATING 
COSTS WITH 


BROWN FINTUBE 
TF-18 TANK HEATERS 


© Users report that our vertically 
mounted TF-18 Tank Heaters cost less 
including the installation than just installing 


old fashioned bare pipe coils in the bottom 
of a tank. Also, the vertical mounting pre- 
vents sediment from settling on the heating 
surfaces as when the old fashioned coil is 
used. This means more efficient, less costly 
heating. It avoids heating through a layer 
of sediment and leaves the tank floor 
uncluttered and easy to clean. 


The finned construction provides ap- 
proximately 7 times more heating surface 
per foot of tube length than plain bare pipe 
or tubing. Consequently, TF-18 Heaters 
transfer more heat, faster and at lower 
temperatures, avoiding coking or damage 
to heat sensitive materials. Easily installed 
in existing or new tanks. They do not re- 
quire welding inside the tank. Tried, re- 
ordered and widely used by the country’s 
leading petroleum and chemical concerns. 


Time is short. You'll need tank heaters 
soon. Act today. Get full details about 
these new, fully proved, less costly 
tank heaters. 


New fully descriptive Bulletin No. 541 gives dimen- 
sions and full details. Write for your copy today. 


Brown 


Westinghouse Electric Corp. has 
completed the erection of the 
steel framework for its new re- 
search laboratories. 


Lithium Corp. of America, Inc., 
has acquired 100% interest in 
the Cat Lake, Manitoba, Ca- 
nadian properties of Northern 
Chemicals, Ltd. 


Atlantic Refining Co. is construct- 
ing a girbotol purification plant 
at Atreco, Texas. It was designed 
by the Girdler Co. 


Tide Water Associated Oil Co., 
Inc., has placed new facilities 
on stream at its Avon, Calif., 
refinery. 


Texas Eastern Transmission Corp. 
is contemplating reconverting a 
portion of the Little Inch pipe- 
line to transport petroleum 
products. 


Fluor Corp., of Canada, Ltd., To- 
ronto, has opened a Calgary, Al- 
berta, office in the Oil Exchange 
bldg. 


@ , oa , ? : 
(neu, Lo £4 , Ohé Illinois Institute of Technology will 
e construct a wind tunnel designed 
i i a li a dj for heat transfer studies just be- 
he s of sound. 
NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT low the speed of s 
CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY © MEMPHIS * BIRMINGHAM © NEW ORLEANS 
»HREVEPORT © TULSA © HOUSTON © DALLAS © DENVER © LOS ANGELES © SAN FRANCISCO E. I. duPont de Nemours & Co., 
BROWN FINTUBE (CANADA) LTD., ST. THOMAS, ONTARIO, CANADA . . 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND Inc., has acquired an option on 
FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY land in California for the future 
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am. 
it with Jerguson 
intend Whe Heated 
aig and Cooled 
Gages 


Here's your answer if you have 
the problem of getting accurate level 
readings of liquids that boil or surge or 
liquids that are heavy and don't flow at 
normal temperature. Jerguson Heated 
and Cooled Gages are specially designed 
and built to carry a cooling circulating 
medium to control boiling tendencies 
.. . or a heating circulating medium to 
speed the flow . . . so you get accurate 
readings. These gages are also ideal in 
cold weather applications for they can be 
heated to prevent gage freezing and 
breakage. 


Jerguson’s high standards of de- 
sign are followed throughout; and ma- 
terials are selected to exceed or conform 
to A.IS.1., A.S.T.M. and/or A.P.L.- 
A.S.M.E. requirements. Available in ex- 
ternal or internal tube models, reflex or 
transparent types, in a large number of 
sizes and pressure groups. 


You'll get rid of the troublesome 
prublems involved in steam tracing and 
won't have to insulate gages or valves, 
you'll eliminate the problem of getting 
accurate level readings of hot or cold 
liquids, and you'll cut maintenance hours 
and costs with Jerguson Heated and 
Cooled Gages. Send for detailed Data 
Unit and full information. 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 











2 Important Booklets 


7. on mineral acids 








“Chemical Plant Control Data,” a valuable 
handbook giving detailed methods of analysis, 
plus complete tables of property ranges and 
conversions for mineral acids and basic heavy 
chemicals. 


2. on Alum 





For a copy of either — or both 
— booklets, please write on 
your company letterhead giv- 
ing your title. And would you 
please tell us where you saw 
this ad? 

As manufacturers of sulfu- 
ric, muriatic and nitric acids, 
Cyanamid is always ready to 
give service to customers 
concerning these products. 


PUMPS 
IN ONE 
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“Alum — Commercial Aluminum Sulfate,” a 
highly interesting booklet bringing together 
information on the history, manufacture, 
properties and uses of this important heavy 
chemical. 


Ce) << 


AMERICAN Ganamid COMPANY 


HEAVY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 














in Canada: North American Cyanamid Limited, Toronto and Montreal 


7,500, 15,000 or 30,000 psi working pressure 
@ made possible by the interchange of piston and 
cylinder assemblies in the same 


pump frame. 


Uplypeswit LIMON 
p> AMERICAN INSTRUMENT CO..INC. 


Silver Spring, Maryland © In Metropolitan Washington, D C 


385 





get acquainted with the newest addition to 


FIRMS... 


th WI LL | A M S [ | N F construction of a plant to pro- 
eC of duce tetraethyl lead and “Freon” 


refrigerants. 


COPPERAS TYPE PURE aad) aly OXIDES Avtane Refining Co. has awarded 


a contract for a 10,000 b/d re- 
finery to be built at Freeport, 
‘Tex., to Tear Engineers, Dallas. 


Visking Corp. has purchased the 
facilities of the Allen B. Wris- 


OUR NEW SERIES ley Co. valued at $1.9 million. 


Available in 6 Shades ranging from 
a Light Salmon Red to a Medium Maroon Bemis Bros. Bag Co.'s new multi- 
R-2200. R 2900, R-3200. R-3800. R-4800. R-5800 wall paper shipping sack manu 


facturing plant has started opera- 
tions in Wilmington, Calif. 


Food Machinery & Chemical Corp. 
has purchased the Chicago 
Pump Co., producer of sewage 

: treatment and disposal equip- 

cations includes paints, ment and specialty pumps for 

building services. 


Broad range of appili- 


rubber, building ma- 


terials, leather finishes, Porcelain Enamel Frit & Glaze 
Div., Ferro Corp., will install 


two continuous smelters at the 
Let our samples prove Los Angeles plant. 


plastics, paper, ete. 


the value of these 
Baker Perkins Inc. has acquired 
controlling interest in the Marco 
Williams representa- Co., Inc., Wilmington, Del., a 
firm engaged in research in the 
chemical process industries. 


pigments. See your 


Compared with our other tive or write us direct. . 


standard Copperas Reds, 
the 100" Series is Crown Central Petroleum Corp. 


Brighter in color will soon complete construction 
of its new 5,500 b/d houdri- 


Finer in particle size . Somme 
former, in Pasadena, ‘Tex., built 
Lower in oll absorption by Blaw-Knox Co. 
Higher In purity 


--at no increase in price! General Electric Co., Waterford, 
N. Y., and Abbott Laboratories, 
No. Chicago, Ill., have com- 
pleted a joint project making 
radioactive silicones available for 
industry. 


ST. LOUIS, ILL. @ EASTON, PA. @ EMERYVILLE, CAL. U. S. Rubber Co. has selected 


Shreve, Lamb & Harmon Assoc. 





October 1954—CnemicaL ENGINEERING 





OTAINLESS 


pipe fittings & fasteners 


Complete line of pipe iting, fe 


valves, plugs, bolts, si 
nuts, washers, keyg, 
studs and nails 


*25 years ago, Alloy Fabri- 
cators started to build Stain- 
less Steel, Monel, Inconel, 
Nickel and Aluminum Process 
Equipment. With this experi- 
ence, naturally, they’re your 


best bet today! 


it’s Still Our Only Business 
— And We Mind It Well! 


9000 items in stock means immediote de- 
y from one source 


lew Garden City plant now operating at top 
speed and quality 


Unsurpassed facilities for quantity fabrication of 
specials 


A staff of seasoned engineers always available 
for consultation 


Pioneers in the manufacture of stainless steel 
fasteners 


WRITE NOW FOR FREE COPY OF 
FASTENER MANUAL P6 


MANUFACTURERS SINCE 1929 


SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


Gs. “FABRICAT 
ALLOY FABRICATORS 


DIVISION OF CONTINENTAL COPPER AND STEEL INDUSTRIES, INC 
PERTH ae sl NEW JERSEY 


eo — 
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NOW-Make 
Your Own 
Op a'Zel-imelile| 
I Thigele (Jamie 


Oli: MmCi-lalclachicls 


With INDEPENDENT’S newly-designed 
generators, you can make your own 
high-purity oxygen and nitrogen from 
the free air . . . and in the same 
generator. 

You reduce costs up to 50% by elimi- 
nating handling costs . . . vaporizing 
costs . . . evaporation losses . 
residual losses . . . and transportation 


costs, 

INDEPENDENT Generators are avail- 
able in any capacity, any purity and 
any pressure. Put your oxygen-nitro- 
gen problem up to us... our engi- 
neering department will gladly submit 
recommendations . . . no obligation, 


of course! 
INDEPENDENT ENG. CO., Inc. 


Fae | 
CONSULTING - + RESEARCH 


2}. 
“9, G oe 


O’FALLON 7, ILLINOIS 








INDUSTRIAL 
SOLVENT PUMP 


(FIGURE 4703) 


Features of this unit extend its scope of applications 
from pumping gasoline and oil from underground 
tanks to pumping many kinds of industrial solvents 
and other liquids. 


For hazardous conditions, this pump is furnished 
with a vertical solid shaft explosion proof motor. 
Standard open type motor is furnished for non- 
hazardous conditions. 


Since the Turbine assembly is always submerged, 
the liquid is actually pushed through the system in 
a steady continuous flow. Pumps are self-venting 
and do not vapor lock. Priming difficulties are elimi- 
nated and instant delivery of gasoline assured, 
regardless of outdoor temperature conditions. 


Other features of this efficient pumping unit merit 
your investigation. Capacities range from 15 to 
75 g.p.m. for pressures up to 100 Ibs. (depending 


upon capacity). 
Write for complete details. 


THE DEMING CO. 
525 Broadway - Salem, Ohio 











FIRMS... 


as architects for its $4 million 
research center to be built in 
Preakness, Wayne ‘Township, 
N. J. 


Heavy Chemicals Ltd., Madras, 
India, will build a plant for the 
production of caustic soda by 
electrolytic means, at ‘Tuticorin, 
Switzerland. 


Arthur D. Little, Inc. has opened 
the facilities of its Western Lab- 
oratories Div. (formerly The 
Merrill Co.) in San Francisco. 


F 


Amercoat Corp.—New executive of. 
fices and a laboratory have been 
set up in South Gate, Calif. 


Cooper-Bessemer Corp. has formed 
a development div., technical 
div., and product div. at the Mt 
Vernon, Ohio, location. 


Westlake Plastics Co., Lenni Mills, 
Pa., has purchased the plastics 
rod, sheet and tube business of 


Plax Corp., Hartford, Conn. 


Standard Oil Co. (Indiana) will 
soon dedicate its new 30,000 b/d 
Mandan, N. D., refinery for 
processing Williston Basin crude 
oil. 


Sunset Oil Co., Los Angeles has 
acquired Cook Oil Co., Phoenix, 
Ariz., through a 15-year lease. 


International Paper Co., New York, 
has opened a new branch sales 
office in Cincinnati, Ohio. 


British American Oil Co. Ltd. will 
soon install a catalytic reformer 
at its Calgary refinery. 


Consolidated Chemical Industries, 
Inc., has broken ground at its 
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CONTROL OF PRODUCT PURITY HOW SUPERIOR 
can be constant with MULTI-WASH | SOLVES YOUR 
DUST, FUME AND VAPOR COLLECTOR STEAM PROBLEMS 


Processing of fine chemicals demands a 
efficient control of air to keep contami- ve 
nants out of the product and to maintain 
high quality and purity. 

Effective dust control equipment pre- 
vents the contamination of one product 
from dust from other processes. Recircu- 
lation and reuse of water keep costs low. 

Exacting product specifications are 
being met by the use of this twin Multi- 
Wash Collector installation shown at a 
leading pharmaceutical house. 

Where the product is sublimed as one 
step in purification, the Multi-Wash 
Collector recovers valuable products 
that will pay for the installation many 
times over. 

If you have a chemical dust, fume, vapor 
or odor problem be sure to call in a 
Schneible representative or call direct, 
collect. 


European Licensee: Elex S. A., Zurich, Switzerland 
Cable Address for Foreign Inquiries: CBSCO 





- 
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A COMPLETE PACKAGE 
Completely factory-assembled and 
tested, a Superior Steam Generator 
is backed by undivided responsibility. 


INDUCED DRAFT THAT'S BUILT-IN 
-.. eliminates need of an expensive 
chimney... Multiple fans draw evenly 


fe 





ae 


on all tubes, reducing maintenance. 


4-PASS, DOWN-DRAFT DESIGN 
High gas velocities produce high effi- 
ciency. Down-draft design promotes 
rapid evaporation, quicker steaming. 


AMPLE HEATING SURFACE 
A minimum of 5 sq. ft. of heating surface 
.per boiler horsepower assures maxi- 
mum efficiency at full rated capacity. 


RESERVE CAPACITY 
Greater steam space and large evapo- 
rating surface provide ample reserve ca- 
pacity & better than 99% dry steam. 


NO EXPENSIVE FOUNDATION 

Built on a rigid channel iron base, a 
Vertical Pimp Superior Steam Generator needs only 
molten sulphur. a floor capable of supporting its weight, 
BUILT-IN CONTROLS 


All controls essential to completely 


FIG, 19.478 


pen shaft. This 


auiomatic operation are factory-wired 
for molten sulphur. ° y 


‘ into an easily accessible control panel, 
— jacketed discharge pive k 
molten materials from solidifying Baska oe regan 


Superior Burners burn oil or gas or a 


Pum oe 
an gi efficiently ot the rele combination of both... changing from 
Y Slow speed of 1759 p.m. (We one fuel to the other in seconds, 


Consider 3600 , 
‘P.M. prohibiti 
Cause molten sulphur para 18 sizes from 20 to 600 b.h.p. for pres- 


cating Properties.) sures to 250 p.s.i. or for hot water, For 
Write us the H complete details write for Catalog 622-F. 
to handle poco ead, and gpm you wleh Water Tube types up to 40,000 Ibs./hour 
sulphes os og with the depth of your write for Catalog 622-W. 
‘ ’ we P 
information, with shall send further 
BULLETIN V-837, for performance you can BANK on 


TABER PUMP COMPANY g L | 
294 ELM STREET - BUFFALO 3, N.Y. aay 
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STEAM GENERATORS 


TA B E R Pp U M a S SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 34, N.Y. 
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in counting throughput 
A of these lifelines 


L 


LEBANON sree aStin gs 


are at work 


Woe WAR II proved that pipelines arg lifelines that pro- 

tect every man, woman and child in this country. Counting 
the billions of barrels of oil that flow through these lines is 
the job of huge meters — meters like Rockwell Manufacturing 
Company’s type 5PH Rotocycles. And in many of these 
Rotocycle meters Lebanon CIRCLE © steel castings are 
used for the body base and covers. 
Accounting for pipeline throughput is a tough, rigorous 
service for meters, involving such factors as high pressures 
(up to 1000 p.s.i.), pulsations, sudden surges and stresses 
induced by the pumps that keep the oil flowing. 


Not all Lebanon castings actually protect life but every 
Lebanon engineered component works without fail because 
it is a product of men who give to their job the knowledge, 
interest and care of true craftsmen. 


@ See—STEEL WITH A THOUSAND QUALITIES—37-min., 


16mm, semi-technical, full-color, sound film on the making of steel 
castings. For information write: Dept. F, Lebanon Steel Foundry. 


’ a’ © 
LEBANON OSTINES 


AND STAINLESS STEEL 





FIRMS... 


plant on the Houston Ship 
Channel for an alum _ liquor 
plant. 


Sun Shipbuilding & Dry Dock Co. 
has opened an alloy products 
shop for the exclusive fabrica- 
tion of stainless and alloy steel 
products. 


Permatex Co., Inc., Brooklyn, has 
completed steel erection for its 
new chemical plant in Kansas 
City, Kansas. 


Pan American Refining Corp. has 
completed its new high pressure 
laboratory for the study of chem- 
ical reactions. 


General Electric Co., Chemical 
Materials Dept. has established 
a new experimental shell-mold- 
ing foundry, in Pittsfield, Mass. 


Bufnel Co., Ltd., has announced 
expansion plans for the manu- 
facture of Bufnel steel-grid at 
its Hollydale, Calif., plant. 


New Representatives 


Automatic Methods, Inc., Eliza- 
beth, N. J., has appointed the 
Detroit Tap & Tool Co. as its 
distributor in the Midwest. 


Lewis-Shepard Products, Inc., has 
appointed Upton Bradeen & 
James Ltd. as representatives in 
Ontario, Canada. 


Semet-Solvay Div. has appointed 
Wilson & Geo. Meyer & Co, as 
its coke sales agent in western 


U.S. 


Clark Equipment Co. has ap- 
pointed the George Industrial 
Equipment Co., Inc. as distrib- 
utor for Greater New York. 


Warwick Wax Co., Inc., has named 
The Shamrock Chemical Corp., 
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SPRACO 
LOY AA BO 


Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


115 CENTRAL STREET + SOMERVILLE 45, MASS. 





LIQUID LEVEL GAUGES 


REFLEX 
THRU VISION 
TUBULAR 


Standard Equipment 
in 
Leading Refineries 
and 
Industrial Plants 


All Over the World! 


MILL 


2 ae 


Kinney Model SD Rotating Plunger 
Pumps handle Ist and 2nd 
molasses at giant Dominican sugar 
mill CENTRAL RIO HAINA — 
perhaps the largest mill in the 
Americas. Here’s what they gain 
by using Kinney SD Pumps: 


Positive displacement 
pumping of meter-like 
dependability. 
low-maintenance opera- 
tion insured by conserva- 
tive rating of shafts, bear- 
ings, and other moving 
parts. 

Efficient handling of 
viscous materials due to 
unique rotating plunger 
design. 

The right pump for the 
job — insured by Kinney’s 
wide range of models and 
sizes. 


Kinney Manufacturing Co.—manu- 
facturers of liquid and vacuum 
pumps. Representatives throughout 
the United States and in foreign 
countries. 


ee ee ee ee 


;KINNEY MFG. DIVISION 

gine WEW YORK AIR BRAKE +h) 

i 3551 WASHINGTOM STREET © GOSTOM 30 + mass 

! Please send Bulletin L-51 describing the com- 
plete line of Kinney Liquid Pumps. 





NAME 


Send for Complete Catalog and Specifications 


STRAHMAN VALVES, INC., wowwBec'n ve f a 
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And you will know that Bemis color 
printing of brands on multiwall paper 


bags is bright, crisp, color-true 
... the kind that will boost the 
selling power of your brand. 


Ask your Bemis Man 
to show you typical 
Bemis multiwall 
printing. Trust your 
own eyes. 


Bemis 
(Se) 


General Offices—St. Lovis 2, Mo. 
Sales Offices in Principal Cities 





N, Y., as distributor in Delaware 
and Pennsylvania. 


Pennsylvania Industrial Chemical 
Corp. has appointed Rice & Co. 
as its representative to the pro- 
tective coating field. 


New Locations 


Sinclair Chemicals Inc. has moved 
its offices to the Sinclair Oil 
Bldg., 600 Fifth Avenue, New 
York, from 6 East 45 St. 


Rogers Corp., producer of chemical 
and fiber specialty materials, has 
moved to Rogers, Conn. (for- 
merly Goodyear, Conn.) 


New Names 


By-Chemical Products Co., manu- 
facturer of waterproofing com- 
pounds and disinfectants, will 
now be known as E. A. Thomp- 
son Co., Inc. 


American Potash & Chemical Corp. 
has adopted the trade name: V- 
Bor for its refined pentahydrate 
borax. 


New Companies 


Upson Chemical Corp. will produce 
and market various chemical 
compounds for the control of di- 
mensional changes of cellulose 
fiber materials. 


S & G Laboratories, Crosby, Tex., 
will manufacture devultanizing 
agents for reclaiming rubber, 
emulsifiers and acids. 


Control Products Co., Inc., Oak- 
dale, Pa., will design and manu- 
facture automatic control systems 
for the chemical industry. 


Sulphur Exploration Co., Houston, 
Tex., will explore the Gulf Coast 
area for new ‘deposits. 


Orobis Ltd., jointly owned by the 
Distillers Co. Ltd. and Oronite 
Chemical Co., will produce a 
lubricating oil additive. 


Pennsalt Chemicals of Canada has 
been organized in Hamilton, On- 
tario, as a subsidiary of Pennsyl- 
vania Salt Mfg. Co. 
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HERE’S HOW. Bolt in a Sealol- 
Flexibox mechanical shaft seal in place 
of your conventional pump packing. 
Then watch this seal get rid of your 
pump maintenance problems. See how 
it eliminates gland leakage and shaft 
scoring . . . how it stops dangerous, 
wasteful loss of valuable product. 





Write us about your shaft sealing 
problems. We'll be glad to send you 
details on Sealol-Flexibox designs for 
stuffing box replacement, for designed- 
in pump installations, or for special 
applications. Send for Bulletin 9 and 
complete details. Sealol Corporation, 
11 Willard Ave., Providence 5, R. I. 


NEW YORK CITY © PHILADELPHIA 
CHICAGO ¢« CLEVELAND 
HOUSTON ¢ SAN FRANCISCO 
LOS ANGELES e KANSAS CiTY (MO. ) 
CHARLESTON (W. VA.) © $T. LOUIS 
TULSA ¢ EOMONTON = TORONTO, CAN. 





THe Ae sataners PRESSURE SEAL 


For YOU 


STANDARD - SPECIAL - 


Your inquiry will receive immediate 
attention. 


WRITE FOR ILLUSTRATED 
LITERATURE TODAY! 


Get the right tank . .. we 
naintain stock or fabricate to 
special designs for your par- 
ticular need 


Any size . . . any capacity up 
to 3000 gallons. Horizontal, 
vertical, rectangular, with side, 
bottom or top entering agita- 
tors. 


Also jacketed construction for 
heating or cooling; insulated. 


Accessories: level gauges, ther- 
mometers, special covers, spe- 
cial fittings, etc. 




















2408 S. MICHIGAN AVENUE, CHICAGO, ILLINOIS 
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CAMBRIDGE 
offers you 


ww COMPLETE 


SERVICE 


on 
METAL 
SPECIALTIES 


Crates, trays, baskets, racks, grids 
—designed and built for your spe- 
cific materials handling, heat-treat 
and corrosion resistant end use. 


Our Engineers treat your problem as 
an individual one. We can prepare 
specific designs to solve it or we will 
plan production to meet your own 
designs. Articulated or welded—-we 
are prepared. 


FABRICATION 


Our shop facilities have simplified 
production and minimized the human 
error. We fabricate to prescribed 
methods. 

Let us tell you about our welded and 
articulated structures. We work in all 
alloys, on any quantity. We're in the 
classified section of your telephone 
book, listed under ‘‘ Baskets-Wire’’. 


WRITE TODAY for your free 
catalog describing Cambridge 
Metal Specialties. 


OFFICES IN LEADING INDUSTRIAL AREAS 
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You can’t save money by skimping on Steam Traps — 
An Armstrong Trap on every unit always pays dividends 


* 


Pr... 


Plant doubles production without appreciable increase in fuel costs 


bre STRAINER BUILT IN 


Built-in Strainer Traps save 
ittings, labor, maintenance. 
Cost less than separate trap 
and strainer. Complete data in 
literature mentioned below. 


When Standard Coat, Apron & Linen 
Service took over a previous linen 
service plant in Portland, Maine, the 
boilers could hardly handle the steam 
load. Mr. Tom Foley, General Mgr. 
called Files Steam Specialty Company, 
Armstrong Trap Representative in 
New England, to help correce the 
condition. 


Under supervision of Mr. Ken 
Raymond, Chief Engineer, Armstrong 
traps were installed on each unit in 


the plant. 
Results: doubled production with 
no appreciable increase in fuel 


consumption; higher machine 


temperatures; 
handle the load. 


boilers easily 


This is a typical example of the 
efficiencies and economies possible 
through Armstrong unit trapping. 
Could your plant stand a shot in 
the arm? Call your Armstrong 
Representative, or write: 


ARMSTRONG MACHINE WORKS 
858 Maple Street, Three Rivers, Michigan 


[ r 


: ie 
44'pages of trap data — selec- Seon 
tion, maintenance, trouble- 

shooting. Free on request. 

Or Consult Sweets or CEC. 


SEND FOR FREE CATALOG 


—The “Steam Trap Book” contains 


ARMSTRONG STEAM TRAPS 
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“Buffalo” RUBBER-LINED EXHAUSTERS 
Can Save You Real Money 


Cost records in hundreds of plants show that “Buffalo” 
Rubber-Lined Exhausters last from three to twelve times 
longer than ordinary metal fans, handling the above 
fumes! Savings far more than pay for the cost of rubber 
lining, to say nothing of reduction of down-time. Rotor, 
shaft and inside of housing have a protective coating of 
rubber vulcanized on, effectively sealing off fumes from 
the metal. It’s just one more example of how the “Q” 
Factor* saves you money when you specify Fans by 
“Buffalo”. Write for Bulletin 2424-F for details, 


* The "Q” Factor — the built-in Quality which 
provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


501 BROADWAY BUFFALO, N.Y. 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Can You Use The 
“Grain That Stops Lightning”? 


RYSTOLON® silicon carbide (SiC), 
{ electrochemically produced from 

silica sand and coke, is produced 
by Norton in many forms. One of these 
forms, E-179 crysToOLon grain, is known 
as “lightning arrestor grain’’ because of 
its carefully controlled electrical prop- 
erties — obtained by specially controlled 
furnacing techniques, which lower its 
surge impedance. 


In Commercial Lightning Arrestors 

E-179 crystoLon grain has the par- 
ticularly useful property of acting as an 
insulator at low voltages and as a con- 
ductor at high voltages. This “valving”’ 
action, analogous to pressure-con- 
trolled valves in a fluid system, is pro- 
vided in the arrestor circuit by a spark 
gap in series with an E-179 grain unit, 
loose or molded into blocks. The number 
of series used varies according to the ar- 
restor’s voltage rating. 

The non-linear behavior of E-179 
CRYSTOLON grain may be expressed in 
terms of voltage and current by the 
equation : 

V =Al 

where A is a constant for a given sample, 
and n, the exponent, is approximately 0.1 
for E-179, For a material where the ex- 
ponent n = 1, the equation becomes 
Ohm’s Law: V=IR. The value of A is 
controlled by the method of manufacture. 
The exponent is constant over a wide 
range of surge impedance. 


Ceramic Non-Ohmic Resistors 

in the form of block, disc or rod are com- 
posed of a fired mixture consisting prin- 
cipally of a ceramic bond and E-179 
CRYSTOLON grain. The nature of this 
crystalline silicon carbide determines 
the finished characteristics of the resis- 
tors. Both the nominal grain size and 
actual distribution of grain size around 
the nominal are factors which must be 
controlled, 

E-179 cRYSTOLON grain is available in 
grit sizes from 60 to 240, inclusive, manu- 
factured to customers’ specifications, 
with impedance values measured for 
every lot of grain in each grain size. 

Besides the applications mentioned, 
other uses for this special CRYSTOLON 
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grain are: spark plug resistors, railroad 
blocks and discs, voltage control devices 
and varistors for telephones. 


Regular CRYSTOLON Grains 
share the common characteristics of 
great mechanical strength and resistance 
to heat shock. And in refractory applica- 
tions the high thermal conductivity of 
CRYSTOLON material — 8 to 10 times that 
of ordinary fireclay — is a distinct ad- 
vantage. 

CRYSTOLON silicon carbide dissociates 
without melting at the extreme tempera- 
ture of 4170°F. It is an acid refractory 
and at elevated temperatures resists all 
slags except those high in alkalies. Other 
characteristics include: maximum op- 
crating temperature — 2800°F ; specific 
gravity — 3.20; bulk density — 98 lbs. 
per cu. ft.; hardness (Knoop) — 2500; 
crystal structure — hexagonal system, 
hemahedral class. A typical chemical 
analysis shows: 

SiC 98.13% 

Lok 6 ee eee. 

Fe Ao 
25 
.20 
15 
50 
.02 


Regular crysTOLON material is used 
for; metallurgical additions; as a source 
of silicon for silicon tetrachloride base 
silicones ; for electrical heating elements; 
and for refractory cements and shapes for 
industrial furnaces which utilize its high 
thermal conductivity, high hot strength 
and good thermal shock resistance. 























Other Norton Basic Materials 
include ALuNpUM* fused alumina, MaG- 
NORITE* fused magnesium oxide, NoR- 
BIDE* boron carbide, Fused Stabilized 
Zirconia and many others, including a 
number still undergoing research and 
development. 

These high-melting materials which 
have varied applications in many fields, 
are also the basic ingredients of the 
famous Norton Refractory ’s — refrac- 
tories engineered and prescribed for the widest 
range of uses, 


For Your Own Applications 
or Developments 


Norton Company not only supplies these 
materials in their crude form, but has ex- 
tensive facilities for processing and fabri- 
cating — and is ready to work with you 
in engineering materials to your par- 
ticular requirements. A new booklet 
“Norton Refractory Grain — Electro- 
chemically Refined” contains detailed in- 
formation on these interesting materials, 
Norton Company, 509 New Bond Street, 
Worcester 6, Massachusetts, 


E-179 CRYSTOLON grain, which in- 
sulates at low voltages, becomes a conductor 
at high voltages, thus providing “‘safety- 
valve” action in this lightning arrestor. 
Processed by Norton to develop unique 
electrical properties, this high-purity silicon, 
carbide grain is finding an ever-widening 
field of usefulness, 


WNORTONF 


REFRACTORIES 








Engineered... fy... Prescribed 


Glaking better products... 
to make other products better 


*Trade-Morks Reg. U. S. Pot. Off. and Foreign Countries 
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different types of 
TRI-CLOVER fittings 
used to solve specific 
Corrosion-Resistant 
piping problems for 

ELI LILLY & COMPANY 


oie Eli Lilly’s modern, efficient pharmaceutical 

plant at Indianapolis serves as an excellent 
example of the way in which some of the many 
types of Tri-Clover Stainless Steel Fittings are 
utilized to solve specific corrosion-resistant 
liquid conveying line problems. 

With Tri-Clover and Eli Lilly engineers 
working together, the most efficient, 
economical type of fitting and line assembly 
was determined to meet each individual 
process requirement. 

With a complete line of all types of 
highest quality stainless steel fittings, valves, 
pumps and tubing, plus experienced engineering 
service, Tri-Clover is extremely well qualified 
to help you solve your corrosion-resistant 
piping problems. 

Call or write for further details. 


See your nearest 


TRI-CLOVER DISTRIBUTOR 


LADISH CO. 
Tnri-Clover Division 
KENOSHA WISCONSIN 


Tri-Clover stainless steel conical end fittings are 
used here in processing Pyrogen-free distilled 


View shows Tri-Clover conical end, sanitary, indus- 
trict welding and Tri-Ciamp fittings utilized In 
several different liquid transfer lines. 


J Here are liquid conveying lines to filling machines, 
4 utilizing Tri-Clover conical end, sanitary, and 1.P.S. 
wae ft screwed stainless steel fittings. 





EXPORT DEPARTMENT—8 So. Michigan Ave., Chicago 3, U.S.A. 


BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 














B dgeport MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
co 
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How Temperature Affects 
Condenser Tube Corrosion Rate 


Heat speeds most chemical reactions 
—including condenser and heat ex- 
changer tube corrosion. This is true on 
the cooling water side of condenser 
tubes as well as on the product side. 

Tests on Admiralty Metal in 3% salt 
water solution showed that the pitting 
rate was eleven times greater at 75°C 
than at 18°C (see graph). Other tests 
have shown that the dezincification 
rate of Naval Brass and Muntz Metal 
in 2N sodium chloride solution goes up 
6 and 11 times respectively when the 
temperature increases from 27° to 80°C. 
Red Brass doubles its corrosion rate 
over the same temperature range, while 
the rate for all three falls off to prac- 
tically zero in contact with low tem- 
perature cooling brine. 

Reasons for Hot Corrosion 

Primarily, heat is energy which, 
when added to molecules, increases 
their activity and, as in the case of so- 
dium chloride and hydrogen sulfide, 
their destructiveness. A temperature 
rise over a limited range in circulating 
water promotes organic activity and 
decomposition. This releases methane, 
hydrogen sulfide, ammonia and other 
sulfur and nitrogen compounds. Hy- 
drogen sulfide will destroy a tube’s 
protective film or patina of corrosion 
products and step up impingement cor- 
rosion, while ammonia may lead to 
stress corrosion cracking. 

Air bubbles or debris clinging to the 
tube walls may set up local hot spots 
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Temperature — Degrees Ceat. 


Effect of temperature on corrosion rate of Ad- 
miralty Brass in 3% sodium chloride solution. 
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when stimulated by a higher tempera- 
ture and rapidly produce corrosion 
pits. A high tube wall temperature may 
also promote penetration of the wall 
by intergranular corrosion which robs 
the tube of its mechanical strength. 


Corrective Measures 

To offset high cooling water tempera- 
tures, the most effective remedies where 
applicable, are: (1) higher water ve- 
locities; (2) thorough tube cleaning; 
(3) chlorination to keep bio-activity 
down. The choice of tube alloy must 
be considered when strong chlorine is 
used, as strong chlorine solutions will 
severely attack copper and its alloys. 
The severity of attack will vary from 
one alloy to the next. When increasing 
water velocities, the properties of the 
alloy must also be considered. Arseni- 


ee — ae 


cal Aluminum Brass, Arsenical Alumi- 
num Bronze (Duronze IV) and the 
Cupro Nickel alloys are all recom- 
mended to withstand impingement cor- 
rosion at water velocities above 6 feet 
per second. 


In general, low temperatures do not 
promote corrosion, although some me- 
dia are corrosive at low temperatures. 
Refrigerants such as Freon and methyl 
chloride, and many beverages, chemi- 
cals, liquors or gases are good exam- 
ples. Copper and its alloys have proved 
to be most satisfactory in low tempera- 
ture operations—both in corrosion re- 
sistance and mechanical strength. These 
properties in many cases increase with 
lower temperatures. 


Temperature has a marked effect on 
the corrosive activity of many media 








and can be instrumental in causing 
serious corrosion of condenser and heat 
exchanger tubes. For applications 
where temperature is a factor in corro- 
sion, Bridgeport’s Duplex Tubes offer 
hundreds of bi-metal, double-walled 
combinations to meet most double cor- 
rosive conditions. 


One refinery, for example, used steel 
or red brass tubes for cooling propane 
gas containing an appreciable amount 
of hydrogen sulfide and some ammonia 
added to neutralize acidic constituents. 
It was found necessary to retube the 
heat exchangers every one or two years 
due to failure on the river water side. 
Replacement of the old tubes with a 
Duplex Tube of low-carbon steel 
lined with red brass resulted in an 
average life,of 6 to 10 years. 


In other applications of coolers 
handling nitrogen compounds such as 
ammonia, monoethanolamine or or- 
ganic cyanide, Duplex Tubes with stain- 
less or low-carbon steel to the product 


| 
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side and copper or a copper alloy to 
the cooling water side, gave excellent 
results. 


Use Bridgeport Technical Service To 
Solve Your Tube Corrosion Problems 

The effect of temperature on tube 
corrosion is only one of the many fac- 
tors involved in selecting the best tube 
alloy or combination of alloys for con- 
denser and heat exchanger applications. 

Bridgeport Technical Service with its 
wealth of experience in solving tube 
corrosion problems can help you get 
longer tube life and greater efficiency 
in your equipment. Call your nearest 
Bridgeport Sales Office for more infor- 
mation on this free service—and also 
ask for your copy of Bridgeport’s Con- 
denser and Heat Exchanger Tube 
Handbook. (1925) 
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@ ACCOMPLISH MAJOR MAINTENANCE, WHEN 
FINALLY NECESSARY, WITHOUT REMOVING THE 
CAMERON LIFT-PLUG VALVE FROM THE LINE, 


RENEW THE CAMERON VALVE (WHERE OTHERS 
REQUIRE REPLACEMENT) SIMPLY BY CHANGING 
THE PLUG AND SEAT. Since the seat is separate 


from the valve body (see inset above), this NON-LUBRICATED 
operation can be accomplished in minutes. LIFT-PLUG VALVES 


@ ELIMINATE COMPLETELY ROUTINE LUBRICATION CAMERON IRON WORKS, Inc. 
EXPENSE AND INVENTORIES OF SPECIAL VALVE VAtCVE ANO O1fW 1006 OF 4351508 
LUBRICANTS. P.O. BOX 1212 *® HOUSTON, TEXAS 












BUILDS CO. TOWER 


... and other special structures 
to} Clacla- MG al-tiilicel ee 


The view above is of an 8-ft. diameter by 
80 ft. CO, absorber tower built by Chicago Bridge & Iron 
Company under a contract from Foster Wheeler Corporation for the Grace 
Chemical Company’s ammonia utca plant at Woodstock, Tennessee. 

In addition to the absorber tower, Chicago Bridge & Iron Company also furnished 
the following structures for the plant: 10-ft. diam. by 12-ft. tank made of aluminum, 
15,000-bbl. Hortonsphere®, 160-ft. diam. by 30-ft. ammonia tank, 35-ft. diam. by 30-ft. 
fuel oil tank, 20-ft. diam. by 18-ft. water tank, 15-ft. diam. by 24-ft. pump out tank. 

The above structures are typical structures that Chicago Bridge & Iron Company is 
equipped to build for the chemical oe We also build special tanks of solid clad, 
or lined corrosion-resistant metals. All four of our strategically located plants have 
equipment for X- ~raying stress relieving, completed and partially completed structures and 
pickling and painting fabricated steel plates. 

Write our nearest office for information, estimates or quotations on any type of welded 
steel plate work structure to meet your needs. 


GHIGAGG BRIDGE & PROM eee 


Atlenta 3 Lafayette Bidg. Pittsburgh 19 ..3205 Alcoa Bidg. 
Birmingham |... ‘Ast0 North eine ‘¢ Hi n2 “2103 s & | Life Bidg. Salt Lake City 4 505 West 17th South St. 
Boston 10. 005-201 Devonshire St. Los Angeles 17. bees General Petroleum Bidg. San Francisco 4 : 1522—200 Bush St. 
Chicago 4 2% ae tT 7) McCormick Bidg. New York 6 318—165 Broadway Bidg. Seattio 7............ .1305 Henry Bidg. 
Cleveland 15 2220 Midland Bidg. Philadelphia 3. . “16251700 Walnut St. Bidg. Tulsa 3 “*,, 1623 Hunt Bldg. 


Piants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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This “Hospital Valve” for OXYGEN 
now serves many industrial needs 


JENKINS Fig. 504 Bronze Globe 
with TEFLON disc and packing 





. 504 was designed for the 
irements of controlling oxy- 





gen, nitrous oxide, or any non-flammable cr a Complies fully with “Standards for 
gases in h@spital services. Industry was wb Mon-Panmatte Medien’ Ons Syelennt sess 


‘ : ; NATIONAL FIRE PROTECTION ASSOCIATION 
quick to ngte its unique advantages, and NATIONAL BOARD OF FIRE UNDERWRITERS 


it is now frequently specified for systems AIRERIEA COSPITAR REESEIION 


carrying gaseous fluids for heating, cool- e , 

ing, lighting, and processing, where 2 | b TEFLON Disc and Packing 
ressure s not exceed 400 psi, or * 
P ; P . 4 DuPont “Teflon” is a tough, “waxy” 
temperatuge a maximum of 150° F. inert solid, gray-white in color, 
% I tasteless and odorless, non-adhe- 
Fitted add tested to comply fully with sive and frictionless. Teflon’s high 
o_ fe y ° : resilience assures perfect contact of 
all Associafion specifications for hospital shat ade tideaii, anil saab ta 


services, Fig. 504 has the “extra value” gastight senere, Patiieg a a 
° ° Bie | piece ring of Teflon, provides de- 
constructiqn throughout that is assured >a pendable leck-proof seal with 


by Jenking quality standards, went compression. 
4 Reinforced Body Casting 
Get detdils — find out how Fig. 504 / 4 1 High strength bronze body is 
° : > ” — ribbed along bottom centerline 
can improve efficiency and economy 1n , : J providing extremely high factor of 
ps for critical service. It’s P ‘ q safety. Guards against distortion 
4 r from vibration, shock, or pipe 
mple of the broad range of 3 strains. 
“valves fof every service” in Jenkins’ ; Degreased 
7 é ‘ All bronze parts are thoroughly 
complete J : Bi degreased before assembly. 
Polished Spindle 
Alloy bronze spindle is polished 
to permit easy turning and assure 
leak-proof seal. 
Sizes 


teHyULI j | — YA" to 2” — 400 Ib. O.W.G. 


GET COMPLETE INFORMATION 
from your Jenkins Valve 
Distributor, or write: 


Jenkins Bros., 100 Park 
Ave., New York 17. Ask 
for Bulletin 116, 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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since 1920 Gly ceune 
is the 
Flumectant 


For over 30 years, ‘Fireside Kreamy 
Whip Marshmallows” have contained 
U. S. P. Glycerine. The Fireside 
Marshmallow Co. of Chicago uses 
Glycerine primarily because it 
preserves tenderness in cast 
marshmallows—keeps them 


fresh by retaining moisture. 


A conditioning agent used for foods, chewing gum, dentifrices, and pharma- 
ceuticals must be desirable in taste. It also must not interfere with or distort 
other flavor elements. U. S. P. Glycerine fully meets these requirements. 


In candies and confections . . . in flavoring preparations . . . in casings for 
meat and cheese... in dozens of other food applications —Glycerine’s unique 
range of properties and freedom from toxicity make it an outstanding favorite. 


NEW FREE BOOKLET ON PRODUCT CONDITIONING contains text, tables, 
and graphs on how to choose a product-conditioning agent; performance ver- 
sus cost of conditioners; Glycerine properties, derivatives, grades, and specifi- 
cations. For your copy write Glycerine Producers’ Association, 295 Madison 
Avenue, New York 17,N. Y. 


yD 


Mili tet plc of Gjedtine 
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WEATHER BALLOON 
MAKER SAVES 
$2500 A YEAR WITH 


KATHABAR EQUIPMENT 


WHAT COULD BE SIMPLER? 


conditioned scavenger ait 
air out to regenerator 
wet air in scavenger air out 


Kathene solution 


Air to be conditioned passes through the contactor, where an 
absorbent solution removes moisture (the amount depends on 
the automatically-controlied temperature of the solution). In the 
automatic regeneration, about 15% of the solution is heated, 
and the moisture it releases is blown out the window. 


Kathabar humidity conditioning provides the right weather for making 
weather balloons. The Dewey and Almy Chemical Company obtains 40- 
grain air without frost, expensive over-cooling and re-heating, or duplicate 
coils. The system’s coolant is 75°F water. Results; annual saving of 
$2500 in operating costs—and faster production of their balloons. 

Here’s how their two-zone system works. In the first zone, ground level, 
latex balloon gels are inflated from one-fourth to full size. Moisture be- 
tween. latex particles is a necessary lubricant during gel inflation. The 
maintained air conditions average 70°F, 50% RH. « 

Second zone, an 80-foot drying tower, is held at 100°F and 20-30% 
RH for final drying. The moisture must be removed at a controlled rate— 
not too fast or the balloons rupture; not too slow or production is impeded. 
Temperatures over 100°F would cause a spotty pre-cure. 

This is a typical example of how Kathabar humidity conditioning has 
solved industrial air conditioning problems for 20 years. Your Kathabar 
system representative can show you how to dictate your production 
weather. As a trial balloon, write for Literature Group K54-2. 


SURFACE COMBUSTION CORPORATION ¢ TOLEDO 1, OHIO 


ALSO MAKERS OF Surface INDUSTRIAL FURNACES 
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Section Thru Vertical Run 


move it Faster with a 
‘a G-W FLOWMASTER 


Feeding, conveying, and elevating are all taken in stride by this 

versatile G-W Flowmaster. It moves a variety of bulk materials in 
horizontal, vertical, or inclined planes—or in any combination—faster, 
more efficiently, and more economically. This one does the job of three! 
















































































































































































































































































































































































A series of solid steel flights on an endless chain moves the bulk 
material in a continuous stream through a totally enclosed, dust-tight 
(or gas-tight) closely-fitted casing. The Flowmaster is self-loading 
and self-discharging and is designed for either continuous or 
intermittent operation. It’s another versatile result of G-W’s 139 years 
of progress in engineered materials handling ...a policy proved by 
reports of increased efficiency and economy from all phases of industry. 


Want to know more about the G-W Flowmaster? We'll gladly send 
a data sheet and full information on availability, prices, 
, and special construction. Write today. 
When you think of ENGINEERED materials handling... 
think of GIFFORD-WOOD 


GizForD-Woon Co. 


Since 1814 
HUDSON, NEW YORK 


420 Lexington Ave. Railway Exchange Building 565 W. Washington $t. 
New York 17, N. Y. St. Lovis 1, Mo, Chicago 6, Ill. @ ovss 
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Closures 
protect 


the purity and quality of 


STAUFFER CHEMICALS 


N industry and agriculture, the name Stauffer signifies uniformity 
and top quality in chemicals. And to safeguard this quality—in 
drum shipments from many of their 38 plants throughout the country 
—the Stauffer Chemical Company insists on proved methods of 
protection in transit. 


As a result, drum shipments from Stauffer plants are protected by 
Tri-Sure* Closures—Tri-Sure Coated Flanges and Plugs for chemicals 
shipped in coated drums, and standard Tri-Sure Closures for other 
shipments. 


Tri-Sure’s exclusive assembly of Flange, Plug and Seal protects the 
contents from leakage, tampering and losses. And Tri-Sure’s superior 
method of coating flanges and plugs—seals off the contents from 
the metal of the fittings. 


Whether you use coated or uncoated containers, Tri-Sure Closures 
will assure the delivery of the exact quality and quantity you put 
into your drums. When you order drums, always specify “Tri- 
Sure Closures.” 


*The “Tri-Sure”’ Trademark is a mark of reliability backed by over 30 years 
serving industry. It tells your customers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 





” Spraying lacquer on Tri-Sure Plugs 


Protect 
lined drums with 
Tri-Sure Coated 

Flanges and Plugs 


If you use lined or coated steel 
drums, properly coated Tri- 
Sure Flanges and Plugs will 
eliminate contact of your pro- 
duct with the metal of the 
fittings. Specify to your drum 
supplier Tri-Sure Flanges and 
Plugs, factory coated by us to 
the specification of the drum 
manufacturer. Coating is laid 
on evenly, and covers thread 
throughout. For lined or coated 
drums always specify Tri-Sure 
Coated Flanges and Plugs. 





Away city 


CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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1. First D4* installation (1939). 2. 
Parallel Dealkalizer (1940). 3. Standard 
D4 equipment (1944). 4. Triplex 
Softener for power plent. 5. D4 and 
Softener for distillery. 6. Early Mixed- 
Bed D-i (1949). 7. Special portable com- 
pect D-i unit. 8. Corn syrup purification. 
9. Standard “package™ D-i unit LU-340. 
10. Laboratory D-i unit. 11. Laborctory 
“packege"™ Mixed-Bed unit MB-510. 12. 
D-l high-purity weter for dry cells. 
13. Drug purification, foreign. 14. Mixed- 
Bed for television tubes. 15. Cation- 
eeration-Mixed-Bed special. 16. Portable 
Mixed-Bed for chromic acid recovery. 
17. D-l for glycerine purification in soap 
plant. 18. Outdoor D-i at large chemical 
company. (*De-lonizer) 


DP on AF > a0 











oh 6 atelier Be thas 


EXPERIENCE is the Important 
Factor in the design and manufacture 
of lon-Exchange equipment... 


These pictures, and the dates associated with some of them, are 
indicative of two important considerations: (1) that Illinois Water 
Treatment Company has been making ion-exchange equipment 
continuously since 1939, which was only a few years after the idea of 
ion-exchange was first conceived, and was the same year that practical 
ion-exchange resins were developed, and (2) that, in this time, Illinois 
Water Treatment Company, has successfully designed, built, and 
installed a wide range of practical equipment for utilizing the advantages 
of ion-exchange in many different ways. Remember this record of 
accomplishment... 


ion Xchange 


ILLINOIS WATER TREATMENT CO., 844 CEDAR ST., 





ROCKFORD, ILL. 
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How these EXTRAS * make 
roller chain last longer 


¥" e e 
Xe Ps AD ue “ 
SHOT-PEENED ROLLERS have CLOSER HEAT-TREAT CON- 


greater fatigue life, added TROL — coupled with rigid 
ability to withstand impact testing insures uniformity. 


“And you pay no premium 
for these LINK-BELT extras 


Tt more to roller chain than just the parts 
you see. Much more! It’s the hidden extras— 
standard on Link-Belt Precision Steel Roller Chain 
—that add up to longer life and lower costs. ‘S 

Check the four extras shown here. Then for your LOCK-TYPE BUSHINGS (ap- PRE-STRESSING of multiple 
demanding drive and conveying jobs, chocse from plied pas Con of sizes ) width chain provides uni- 

: end a cause of stiff chain. ferm load distribution. 

the complete line of Link-Belt roller chains and 
sprockets: Single or multiple widths, 14” 
3” pitch. Double pitch, 1” through 3”. There's full 
ordering and application information in 148-page 
Data Book 245%: Ask your Link-Belt office or | 
distributor for a copy today. 


through 


ROLLER CHAIN & SPROCKETS 





LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Scores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.,; 
South Africa, Springs. Representatives Throughout the World. 
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GAS 


COKE 
NATURAL 


\ 


. BY PRODUCT HYDROGEN 
OVEN GAS 


comlblucs | Mocs 
capeucnee wile 
leo poven melds 
lo debi anu bull 
beller ammonia plans 


AMIMONIL Fluor is presently engaged in designing and 
ag sh ' building four ammonia plants representing a 
total investment of over $40,000,000. Each 
plant will use a different raw material: elec- 
trolytic and other by-product hydrogen, fuel 
oil, natural gas, and coke oven by-product 
gas. There is a wide range of source materials 
that may be used in ammonia plants designed 
and built by Fluor. 


By special agreement with L’Air Liquide 
Societé of France, Fluor is using the Claude 
Process, long recognized as the world’s out- 
standing method of ammonia synthesis. Fluor 
will draw upon the valuable experience of the 
Societé which, for 30 years, has developed high 
pressure techniques to a high degree of per- 
fection while building and operating its own 
ammonia plants, in addition to building plants 
for others throughout the world. 


Fluor is also licensed to employ the Texaco 
Partial-Oxidation Process, by far the most 
advanced means of manufacturing the hydro- 
gen gas from which ammonia is synthesized. 


This broad ammonia experience plus Fluor’s 
recognized ability to design and construct 
processing facilities is your key to a better 
ammonia plant. 


j 
1 


| BE SURE WITH 





THE FLUOR CORPORATION. LTO 
4OS ANGELES 22. CALIFORNIA 


AMAGA’ 
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WALWORTH 





WALSEAL VALVES AND FITTINGS 


Geller because ... There's no guesswork when a 


silver-brazed joint is made with a Walseal fitting. Sil-Fos 
alloy, which appears as a fillet at the face of a Walseal 
joint, comes from rings which have been factory-in- 
serted in the end connections of Walseal fittings. The 
bright silver alloy fillet that you can see assures full 
penetration of alloy for a permanently leakproof joint. 


Walseal is a registered trade mark which identifies 
valves and fittings manufactured by the Walworth Com- 
pany. Walseal products have factory-inserted rings of 
silver brazing alloy in threadless ports. Walseal joints 
can be made only with Walseal valves and fittings. 

If you’re piping water, oil, steam, air, oxygen, nitro- 
gen, helium or other industrial gases or refrigerants 
through brass, copper, or copper-nickel pipe, you’ll want 
to investigate Walseal — available in complete lines of 
valves and fittings ir four distinct pressure ranges — 
from 0 to 5000 psi. working pressure*. Your copy of Cir- 
cular 115 will be sent on request . . . see your near-by 
Walworth Distributor today, or write to: Walworth 
Company, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 


*Walseal fittings and valves are being used 
at sub-zero temperatures as low os —350 F, 


Cutaway view of a Walseal Tee showing: 
factory-inserted ring of silver brazing alloy; 
fillet of silver brazing alloy that appears 
upon completion of Walseal joint; cutaway 
view of th® completed joint showing that 
silver brazing alloy has flowed in both direc- 
tions from the factory-inserted ring. 


Make it “a one-piece pipeline’ with WALSEAL 


WALWORTH 


Manufacturers since 1842 


valves . . . pipe fittings . . . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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eat HIGH “KNOW HOW” 
TEMPERATURE saan ASSURES 


THEIR 


eat LOW Pi y soo 
- PERFORMANCE 
TEMPERATURE 


WEDGEPLUG Steel Dry Plug Valves that need 
no lubricant and STOCKHAM Cast Steel Gate 
Valves both meet the exacting requirements of 
the Petroleum, Petro-Chemical, and Chemical 
Industries. For more than a half-century, the 
Stockham Organization has been recognized 


for the dependability of its products. 


WEDGEPLUG 


STEEL DRY PLUG VALVES 


“Performance 
speaks louder 
than words” 


STOCKHAM 


CAST STEEL GATE VALVES #4 
—_— a 


WEDGEPLUG VALVE COMPANY, INC. STEEL DRY PLUG VALVES ¢ CAST STEEL GATE VALVES 


NEW ORLEANS 25, LA. BRONZE VALVES « IRON BODY VALVES ¢ PIPE FITTINGS 
An Affiliate of Distributed Through Wholesalers 


ARE T ENIENTLY LOCATED 
GENERAL OFFICES AND PLANT, BIRMINGHAM 2, ALA. sae lio oe epee 
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3-WAY 
VALVE 


OFFERING SELECTIVITY PLUS 
1237 


Different Types of 
ASC&’ Solenoid Valves 


ys 92 ... Two-Way Solenoid Valves 


* Sizes ‘4 to 6 inches * Temperatures to 600°F ASCO Solenoid Valves are available with standard, explosion- 
* Pressures to 1500 psi* Fully Automatic*Man- roof or water tight solenoid enclosures and Class A or Class H 
ie lade range of body materials including stainless 


PLUS steel, cast iron, brass, bronze, etc.,...with all design and manu- 


facturing backed up by some fifty years of Engineering Leader- 
3 85 ...Three-Way Solenoid Valves Ship in the Solenoid Valve Control Field. 


* Sizes % to 6 inches * Temperatures to 450°F ASCO Engineers at the plant or in key cities will be glad to work 
* Pressures to 1000 psi Fully Automatic*Man- with yoy on your problem and to recommend the best valve, 
ual Reset * Wide Selection of Body Materials a‘. . 

standard or special, for your requirements. 


PLUS 


60 : ty Our Valve Catalog No 
P nerience WS 24 gi ‘complete up- 
...Four-Way Solenoid Valves | Experience Show | ndate leloasiieben 


* Sizes % to 1% inches * Temperatures to “THERE’S AN ASCO VALVE | ihe ontensive line of 


ASCO Soienoid 
212°F * Pressures to 250 psi * Poppet or Slide FOR EVERY PROBLEM” vous nee COPY 
Type * Brass or Bronze Bodies 


=. Automatic Switch Co. 


of Electromagnetic 


Controls. 
381 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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THE LIXATE BRINE 


! 


STORAGE <a 


v 


v 
DISSOLUTION -~- 
v 


Vv 


ae 
FILTRATION -” 
V 


v 
Vv 


DISTRIBUTION 7 


Fd 
os 








PRINCIPLE 








“This is the most efficient way 


to make BRINE Ive ever seen” 


Simple installation Cuts Handling and Labor Costs — Auto- 
matically Makes and Delivers Constant, 100% Saturated 
Brine to Any Point in Your Plant at the Twist of a Wrist. 


THE HEART of the Lixate Process— 
developed by the International Salt 
Company —is the Lixator. Basically 
speaking, you put Sterling Rock Salt 
in the top of the Lixator —and you 
pipe brine out the bottom to any 
point you want it. 

The Lixator can be located near 
the point at which salt is unloaded— 
rather than at the point of use—be- 
cause inexpensive pipe will take the 
brine to where you want it. This 
eliminates costly handling from the 
point of entry to the point of use. 

The Lixator makes the brine auto- 
matically—gravity does all the work. 
Thus no attention is necessary—you 


are assured of 100% quality control 
of your products. 

Your brine is always ready. Turn 
a valve and you have brine at a vat, 
a cooling unit, a water softener — 
where you want it, when you want it. 

This is crystal-clear brine—more 
pure because it lacks the impurities 
and foreign matter so often picked 
up when manhandling salt. 

It all adds up to the Lixate Process 
being the most efficient, most eco- 
nomical way for you to make brine. 

Write today and have our repre- 
sentative call and show you how the 
Lixaze Process can be applied in your 
plant. No cost, no obligation. Write: 


INTERNATIONAL SALT COMPANY, INC. 
SCRANTON 2, PENNSYLVANIA 
SALES OFFICES: Atlanta, Ga. ¢ Chicago, Ill. © New Orleans, La. ¢ Boston, Mass. 
St. Louis, Mo. © Newark, N. J. ¢ Buffalo, N. Y. «© New York, N. Y. ¢ Cincinnati, O. 
Cleveland, O. ¢ Philadelphia, Pa. ¢ Pittsburgh, Pa. « Richmond, Va. 
ENGINEERING OFFICES: Atlanta, Ga. ¢ Chicago, Ill. ¢ Buffalo, N. Y. 





HOW THE 
LIXATOR WORKS 


Sterling Rock Salt is stored 
right in the hopper of the Lix- 
ator. Automatically, it feeds by 
gravity to... 

the Dissolution Zone where 
water dissolves the rock salt to 
100% saturated brine. 

Gravity then filters the brine 
through a bed of undissolved 
rock salt and 

it flows, or is pumped, through 
the pipes directly to where you 
need it! 


LIXATE™ 
Proce 


FOR MAKING BRINE 
*Reg. U.S. Pat. Off. 
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FISCHER & PORTER’S 


WW COMPLETE CENTRALIZED 
\/ CONTROL INSTRUMENTATION 


Includes Data Reduction Systems 
































Right from the day you recognize 
the need, Fischer & Porter Company 
will plan with you for complete process in- 
strumentation. One source, one contract—will take 
your plans from first stages through to installation. 


Fischer & Porter offers you comprehensive control coverage — 

the finest standard and miniature instruments for most variables... 

complete design, engineering and construction facilities for any type of panel 

or cubicle...experienced technical assistance...and data reduction and 
automation systems. 


And F & P complete service costs less, because of the complete handling from 
beginning to end in one plant. 


Use all the advantages of automation. Write, call or wire today for complete 
information and engineering assistance. 


comfplele feecess. wesleumenlalion : 
FISCHER & PORTER CO. 


F & P is first with a Data 204 County Line Road, Hatboro, Penn. 
Reduction and Automation 


Division. Now available is 

a new digital converter, re 
which provides completely Measuring, Recording, and controlling instruments— 
automatic logging from Control Panels — Data Reduction Systems — Contract 


sensing elements to coded ; iy thie $7 \ . 
or tabulated digital data Instrumentation Research—Chlorination Equipment 


output. aa.tees Glass Specialties. 
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PRESSURE, TEMPERATURE 
AND LIQUID LEVEL CONTROLLERS 


Leslie Controllers consist of a single or double seated 
diaphragm control valve operated by a Control Pilot. The 
latter is an air, water or oil actuated device that produces 
a variable loading pressure to the valve diaphragm in 
response to a pressure, temperature or level change in the 
controlled medium. Controllers are used for any one or any 
combination of the following conditions: 

% When an exactly controlled level, pressure or tempera- 

ture is required. 
% When power is needed to assure automatic valve open- 


LESLIE 
CONTROL PILOTS 


Simple mechanical device employ- 
ing constant supply of clean air, gas, 
water or light oil at 20-22 psi to 
produce a variable output or load- 
ing pressure of 0-20 psi in response 
to a level, pressure or temperature 
change applied to operate a control 
valve or power cylinder controlling 
fluid flow. 


Control Pilot 
Type PD 


SEND FOR BULLETIN 53038 
LESLIE 
DIAPHRAGM CONTROL VALVES 
(Double Seated) 


Flow-linc contoured body for high 
capacity, low pressure drop. Stand- 
ard ISA face to face dimension in 
cast iron, cast bronze and cast alloy 
steels. Renewable,  self-aligning 
guides. 44-10". To primary service 
rating of 600 psi--050° F. flanged, 
ring joint and welding ends. 


SEND FOR BULLETIN 5305 


LESLIE 


SINCE 1800 
LESLIE CQ, 279 


Control Valve 
Double ited Class DV 


Diaphr 


414 





/ 
ing after prolonged, tight shut-off. 

%& When power is needed to operate single-seated valves 
under high pressure drop. 


% When the available fluid pressure differential doesn’t 
supply enough power for self-operation. 


% When extreme pressure reductions are necessary (i.e. 
600 reduced to 10 psi, 900 to 2 psi, 2150 to 5 psi); all 
can be handled in one step. 


% When fluid contamination requires the simplest type 
regulating valve for dependable operation. 


% When operation from either a nearby or remote control 
station is desired. 


LESLIE 
FLOATLESS LEVEL CONTROL 


Provides accurate control of liquid 
level (plus or minus 1” water 
column). Eliminates problems 
caused by troublesome linkages, 
torque tubes, floats and stuffing 
boxes. Simple design provides 
steady, positive, precise control 
even under difficult conditions. Con- 
sists of Level Control Pilot and 
diaphragm control valve. 


SEND FOR BULLETINS 
5303, 5304, 5305 


jroo 


Floatiess Level Control 
Type UA-1 


LESLIE 4 
DIAPHRAGM CONTROL VALVES © 
(Single Seated) 
Control flow of steam, liquid, air or 


gas. Tight shut-off. Operated auto- 
matically by air, water or oil pres- & 


= sure supplied from a Control Pilot 


or from a loading device such as 
LESLIE Air Loading panel. Avail- 
able in unbalanced or fully balanced 
types, 44-10” in cast bronze, cast 
iron and cast alloy steels. Primary 
service ratings to 2500 psi, 1000° F. 


SEND FOR BULLETIN 5304 
Diaphragm Control Valve 
Single Seated Class DL-1 


CONTROLLERS 


“STILL FAR AHEAD IN QUALITY AND PERFORMANCE” 
GRANT AVENUE 


e LYNDHURST, NEW JERSEY 
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Here’s a confidence man you can trust... 


~ { 


His confidence is in control—the complex, automatically 
timed control of program and sequence. It makes him 
complete master of the vast processing operation 
underway before him. He knows the engineered 
performance is taking place as scheduled —unmarred by 
human fallacy or fatigue . . . unaffected by judgments less 
than perfect, by skills unlearned, by fallible hands, by lapses Se ies 
of attention. He knows that flow and level are on the : ta nae velvis : 
mark, pressure perfect, temperature pin-pointed, timing 4. Three-way magnetic valves 
true to the split-second operation —all automatically. 
And the famous red shield of General Controls on the 
automatic devices which make this miracle of technology 
possible is his assurance that everything is under control— 
always, in all ways. He is confident—and you 
can trust his confidence! 


1. High speed hydraulically oper- 


GENERAL CONTROLS 


Glendale, Calif., Burbank, Calif., Skokie, IIL. 


Manufacturers of Automatic Pressure, Temperature, Level 
and Flow Controls for Heating, Home Appliances, 
Refrigeration, Industrial and Aircraft Applications. 


FACTORY BRANCHES IN 38 PRIMCIPAL CITIES 
See your classified telephone directory 
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329" z4 sees) A DEPENDABLE 


WIRE-MESH PRODUCTS SOURCE FOR 


INERT GAS 


for all filtering and straining applications. 
All meshes, all weaves, all alloys. DRY CE 
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CONVERTERS 

























































































No Operating Cost s! 


(ZiQHiDS WORTH STORipy 
ARE WORTH MEASURING. 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
@ 100% AUTOMATIC 
@ APPROVED BY 


UNDERWRITERS’ 
LABORATORIES 


, ney 
TITEP TT Tp 3 
atti! EP @ o ° 
eR \ aoe 
° 2 


§ 
° 
” 


4000 


i 
write FOR com i! 
nt. —— 


THE LIQUIDOMETER CORP 


29 —— me), (Cm et, oe N.Y 
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Easily Clean 


Dry Ice Converters 
are A.S.M.E. code 
Pressure vessels 
especially adapted 
to charging with 
full 50-lb cakes of 
solid CO,. They may 
be located any place 

in a plant, con- 
** nected by pressure 
piping to use area for the gas. 





They require no fuel, no 
electricity, no refrigeration. 
There are no operating costs! 
Because they are full open- 
ing, they are easily inspected 
and cleaned. They are ideal 
for either stand-by or con- 
tinuous use. A variety of sizes 
are available for either hori- 
zontal or vertical installation. 


Write for price list and folder 
giving complete information 


ORY ICE 
CONVERTER CORP. 
Tuba, OnLamOma 


DRY ICE CONVERTER 


CORPORATION 


Dept. C., Box 1652, Tulse, Okie. 
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OTHER INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE 


na 


20h 


CHEMICAL ENGINEERING 


FOR CHEMICAL PLANT APPLICATIONS 


\\(N 


TYPE “DIF” 


totally-enclosed, fan-cooled MOTORS 


Designed specifically for the Chemical 
Industry to specifications outlined by 
chemical plant engineers. Corrosion 
and moisture resistant features 
throughout provide long life, mini- 
mized maintenance and top efficiency. 
On dryers, agitators, ball mills, mixers, 


vibrators, pumps, blowers, compressors 
and other processing machinery, these 
rugged motors give uninterrupted de- 
pendable performance under the se- 
verest operating conditions. For indoor 
or outdoor service, specify the Type 
“DIF” Motor for maximum protection. 


Here’s your assurance of protection against chemical liquids, 
vapors, gases, fumes, powders and dusts: 


Corrosioh and moisture resistant poly-vinyl finish 

Heavy cast-iron totally enclosed construction 

Large cast-iron corrosive resistant terminal box 

Special bronze alloy ventilating fan 

Poly-vinyl insulated stator leads with non-hygroscopic, 
non-aging, chemical resistant characteristics 

Multiple-insulated stator windings 

Double-protected rotor components 

Oversize pre-lubricated ball bearings 


Electrical Division of THE SINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, N. J. 


Please send me the folloveing bulletins: 


0 Type “DIF” Chemical Motor Bulletin Nd. CE-3379 
0 Consolidated Motor Catalog and Price List No. CE-3310 


Name. 





Company 





Street. 





City, 





See eeeeseeeseeeases eeeeeeseseooes! 





Be ee 
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FOR EXAMPLE: The Davison Chemical Corpora- 
tion’s new multi-building fertilizer plant at New 
Albany, Indiana, is heated entirely by this oil-fired 
Powermaster Packaged Automatic Boiler. 


Savings start with Powermaster's simplified installation 

. no special foundation or costly stack is required. 
A factory-assembled packaged unit, fire-tested before 
shipment, it is delivered complete, ready for operation 
as soon as fuel, water, electrical and steam connections 
are made, Other cost-saving Powermaster advantages 


include high fuel economy at all loads, space-saving 
compactness, dependability, maintenance-saving ac- 
cessibility, fully automatic operating and safety con- 
trols, hospital-clean boiler room and smokeless com- 
bustion. Powermasters are entirely designed and built 
by Orr & Sembower, and are rigidly fire-tested 
before shipment. 


Compare Powermaster feature by feature, and you'll see 
why it is so popular for use in industrial plants, insti- 
tutions, housing projects, hotels, churches, schools, 
laundries and all types of buildings. Send now for 
latest bulletins. 


Ga) | 
aye 


PACKAGED AUTOMATIC BOILERS = 


sizes co 500 HP; Pressures to 250 psi. 


ORR & SEMBOWER, INC. « Established 1885 * Morgantown Road, Reading, Penna. 
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Highly sensitive to changes 
in oxygen content. 


Rapid response to changes 
in oxygen content. 


No liquid or gaseous fuel 
required to be added 
to gas sample. 


No chemicals required. 
High accuracy maintained. 


Not affected by wide 
variation in rate of flow 
of gas sample. 


Rugged construction. No 
delicate or moving parts. 


Easily installed — no 
special fittings required. 
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Self-balancing bridge circuit assures 
accurate, permanent calibration. 
. 


Electronic amplifier has no moving 
parts. High sensitivity. Rugged. 


Immediate response—analyzer is 
continuously connected to 
recording pen drive motor. 


As many as four analyses can be 
recorded on the same chart. 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 


remote indication—for recorder or 
contacts for alarm circuit. 


October 1954 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 


application 


Hundreds of companies are using the Hays Magno- 
Therm Oz Analyzer and Recorder in applications from 
revivification of SOg removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 
is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details. 


—3 


tne 


Automatic Combustion Control 
Boiler Panels * CO» Recorders 
Verifiow Meters and Veritrol 
Gas Analyzers * Dratt Gages 
Combustion Test Sets 
Electronic Oxygen Recorders 
Electronic Flowmeters 
Electronic Feed Water Controls 


ORATION 


Miniature Remote Indicators 


MICHIGAN CITY 9, INDIANA 


419 








R- 
Qe lop, 
QUALITY go, 


* $02 


May Put Your 
DUCKS IN A ROW! 


Many industries with vision have 
lined up their problems with 
Tennessee Corporation 
Sulphur-Dioxide. In most cases 
a more advantageous and 
economical operation has been 
achieved through the use of this 
chemical (SO,) with its extreme 
versatility. We can supply 
Tennessee's fine quality 
Sulphur-Dioxide in any desired 
quantities. Perhaps you have a 
specific process in which 
Tennessee Sulphur-Dioxide 
may increase your plant 
efficiency. Let our own technical 
experts advise you by writing 
for details. 


Samples, Specifications and 


Detailed Information on Request. 


TENNESSEE fra CORPORATION 


VERY PROCESSIN 


Ze 


HERE 
CORROSION: RESISTANT 
EQUIPMENT IS NEEDED 


Descriptive Bulletins on Request 


LEE METAL PRODUCTS CO. INC. 


419 PINE STREET . . . PHILIPSBURG, PA, 
ALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 


























7, 














617-29 Grant Building, Atlenta, Georgie 
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Always to help you 


Wintec you need to know more 
about properties and application data for 
any of the chemicals we manufacture, we 
are prepared to give prompt and thorough 
attention to your problem. 

Whatever our organization has learned 
in our long experience is available to every 
legitimate inquirer and all such inquiries 


are held in the strictest confidence. 


OLDBURY 
ELECTRO-CHEMICAL COMPANY 


Plant and Main Office: 
NIAGARA FALLS, NEW YORK 


New York Office: 
19 RECTOR STREET, NEW YORK 6, N.Y. 
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FAMOUS LIGHTHOUSES OF AMERICA 


Something to steer by for users of electrochemicals are the standards 
of quality and service set by Niagara Alkali Company. Many leading 
manufacturers depend, with the confidence of long experience, upon 

Nialk® Liquid Chlorine, Nialk Caustic Potash, Nialk Carbonate of Potash, 

Nialk Paradichlorobenzene, Nialk Caustic Soda, Nialk TRICHLORethylene, 

Niagathal” (Tetrachloro Phthalic Anhydride) 


NIAGARA ALKALI COMPANY 
60 East 42nd Street, New York 17, N. Y. 














The case of 
the frustrated 
cement... 


& a Chicago cement block 
plant a short time ago, 
production was really at a 
standstill. Try as it would, 
the frustrated cement just trickled 
through the hoppers and bins 
instead of flowing along steadily. 


But a CLEVELAND vibrator 
solved the problem. In short 
order the trickle of cement 
increased to a flood. 


And, we might add, production 
really got moving too. 


Tell us your materials handling 
problem, or ask for our 
detailed literature. 


AIR ant ELECTRIC 


gh 





‘CLEVELAND 
VIBRATOR 


COMPANY 


2866 Clinton Avenue © Cleveland 13, Ohio 
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GEAR PUMP MAINTAINS EFFICIENCY 


welt CORROSIVE LIQUIDS 


Precision-cut external timing No metallic contact between Wetted parts made of any 
gears maintain proper rotor rotors or rotors and casing machineable corrosion-resist- 
ant material 


32 SSU to 1,000,000 SSU; 1-550 GPM; 250 PSI 
for viscous liquids, 50 PSI for water. Direct- 
connected up to 1800 RPM. Horizontal or 
vertical construction. Jacketed bodies available. 
Sier-Bath Gear & Pump Co., Inc., 9259 Hudson 
Blod., North Bergen, N. J. 


Sier-Bath 


External Gear and Bearing 


“GEAREX’ PUMPS 


Call Your Sier-Bath Pump Representative 


soe Send for Bulletin G-2. 
190 Member A.G.M.A. 


ee 2 
FLOW METERS 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 


_ gears and mechanism. Goes right SOUND ALARM AT 


HIGH OR LOW FLOW! 


Easy to set on face of switch 
— unaffected by dust, dirt 
or corrosion — no pitting or 
sticking. 


in the line — no additional sup- 
ports. Indicates flow within 3% 
absolute accuracy, even with pul- 
sating flow. Send for bulletin. 


HENSZEY COMPANY 


DEPT. E-10 WATERTOWN, WISCONSIN 
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The Industries We Serve—PLASTICS 


\ ’ ma ih a can 














Billion Dollar Giant—At Their Service! 


"O many good things are made of plastics today. other useful products in your home and business. 

rom the time you comb your hair in the morning Pittsburgh PX Plasticizers—and all other 
until you snap off your television set at night, the products of our ten integrated divisions—are 
magic realm of plastics is at your service. There's quality-controlled from coal to final processing: 
hardly another material as strong, light, durable or better products for industry and agriculture... 
as easily processed into eye-appealing forms as the because Pittsburgh is basic. 
products of this giant young industry, which has 
doubled its growth every five years since 1930. 

As an integrated producer of coal-derived prod- 
ucts, Pittsburgh Coke & Chemical provides plastics 
makers with many of their important “building 
block” chemicals—phthalic anhydride, benzene and 
phenol, to name just a few. 

And the company’s Plasticizer Division is one 
of the nation’s leading basic producers of the 
important compounds that impart flexibility to 
your vinyl floor tile, garden hose and scores of 








COAL CHEMICALS © AGRICULTURAL CHEMICALS © FINE CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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Stainless steel’s ability to leave the taste of 
citrus concentrate unchanged was important 
in its selection by Mojonnier Bros. Co., for 
this large “Lo-Temp” evaporator, used by o 
Florida producer. 


Stainless Steel is VERSATILE, too 


Stainless steel has been a standard material in the chemical industry for many years 

— yet its great versatility is sometimes overlooked. For example, though there are 

thousands of corrosive or sensitive media in the chemical field, it is rare indeed not 

\ FREE—44-page book, ‘© find a specific grade of Crucible Resistal® stainless steel either to resist corrosion 
“| “Making the Most of 4tisfactorily, or to prevent contamination of the product. 


-+ ¥ Stainless Steels inthe Physical properties of stainless grades cover a broad range, also. Stronger than ordi- 
._., Chemicat Process In- nary carbon steel, stainless equipment is substantially lighter. At the same time, 
a oe a ee a stainless equipment withstands attack both at high and low temperatures. Abrasion 
ui -™ : resistance of stainless is remarkably high, too, as is its fatigue strength. That’s why 
equipment of stainless steel. 2 : - : 

moving parts of stainless steel will give unusually long service, even under severe 
vibrational stress. Finally, stainless is an excellent shop metal — it can be readily 

fabricated into any process equipment, no matter how complex. 


So the next time you need process equipment — look first to Crucible stainless for the 
most practical, most economical material. And for special suggestions on how best to 
apply stainless in your plant — call Crucible. 














CRUCIBLE] 
|\Fxe| steelmaking STAINLESS STEELS 


CRUCIBLE STEEL COMPANY OF AM 


REX HIGH SPEED * TOOL * REZISTAL STAINLESS * MAX-EL * ALLOY * SPECIAL PURPOSE STEELS 
Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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A Cochrane Hot Lime Zeolite installation IT 

in a large Western Refinery. Hot Process es G3 

unit at right is followed by eight 9-ft. ie TAKES 
filters and zeolite units designed to 

150 Ib, ASME code. 


DISPLAY ADVERTISING 


© AROUSES INTEREST 
© CREATES PREFERENCE 


DIRECT MAIL 


© GETS PERSONAL ATTENTION 
© TRIGGERS ACTION 


After your prospect has been convinced 
by DISPLAY ADVERTISING, he still must take 
one giant step. He must act. A personal- 
ized mailing piece direct to his desk, in 
conjunction with a display campaign, is 
a powerful action getter. 


McGraw-Hill has a Direct Mail Division 
ready to serve you with over 150 spe- 
cialized lists in the Industrial field. 


To get your copy of our free inDUSTRIAL 


Coch wea La oy HOT LIME ZEOLITE DIRECT MAIL CATALOGUE (1954) containing 


complete, detailed information about 


assures higher quality water at less cost = | ov services, fill in the coupon below 


and mail it to McGraw-Hill. 


For economical modernization of boiler plants or for new plants . . . investigate 
the application of Cochrane Hot Lime Zeolite Systems. Consult the pioneer and Do it now! The best advertising programs 
leader in the Hot Process field. are planned well in advance. 

A Cochrane Hot Lime Zeolite Softener provides water of zero hardness, 
lowers alkalinity to approximately 25 parts per million, and minimizes carbon 
dioxide in the steam. By proper treatment silica can be reduced to low limits. 

The use of high temperature resins produces substantial savings through the 
elimination of soda ash and reduction of phosphate. 

Cochrane engineers and manufactures every type of precipitation and 
ion exchange water conditioning equipment, thus assuring you unbiased 
recommendations for equipment best suited to your requirements. Cochrane’s 
complete service provides single responsibility for engineering, fabrication and 
continued satisfactory operation. 

Mail coupon today! 





ae, 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


ee ee ee ee ee ee ee ee ee ee ee ee 





COCHRANE CORPORATION 
3113 N. 17th St., Phila. 32, Pa 
Direct Mall Division, 
McGraw-Hill Publishing Co., Inc, 
330 West 42nd $t., N.Y. 36, N.Y. 


Please forward my free copy of the McGraw- 
Hill “Industrial Direct Mail Catalogue.” 








Send me a copy of Publication No. 3113, also re- 
prints of Technical Articles. 


Cochrane 


CORPORATION 


3113 17th STREET, PHILADELPHIA 32, PA 


Name 








Representatives in 30 principal cities in U.S.; Toronto, 
Canada; Mexico City, Mexico; Paris, France; Havana, 
Cuba; Caracas, Venezuela; San Juan, Puerto Rico; 
Honolulu, Hawaii. 


Address. 





Nome 





City Zone State. 





i 

I 

I 

i 

5 

Company 
: 

I 

ete 


Pottstown Metal Products Division— 
Custom built carbon steel, alloy and non- 
ferrous products. 


Company 





fhe ere cmnes coe) cme seme em cu ne oe Oe 


Address 





Demineralizers > Hot Process Softeners . Hot Zeolite Softeners . Dealkalizers 


Reactors *¢ Deaerators + Continuous Blow-Off ¢ C-BSystems * Specialities City State 


Lene en een een aan asenananananl 
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A business guide for| 
the chemical 


2 x @ If filtration capacity drops in time due to 
industries wear of plates, they can easily be re- 

i t t 

Prepared by a staff of spe- machined or replaced at moderate cos 
cialists under the editorship to bring the filter up to top notch 
of John H. Perry, also Editor, 


performance. 
Chemical Engineers’ Hand- 
book. 
Now you can have ex- 
pert guidance on all 
fundamentals and op- 
erations of effective 
business management in terms of your 
field—-everything made doubly useful 
by being aimed especially at chemical 
industry problems. In 20 big sections, 
125 specialists show you every essential 
aspect of market research, finance, pur- 
chasing, traffic, insurance, and a host 
of other business operations—a wealth 
of dependable facts to help you handle 
managerial problems and responsibili- 
ties better in this field. 


CHEMICAL 
BUSINESS 
HANDBOOK 


John H. Perry, Editor 
Formerly Development Department, 
E. 1. du Pont de Nemours and Company 
1330 pages, 7 x 10, 
438 illustrations, $17.00 


@ Filter chambers may be added or re- 
moved for expanded or reduced capacity. 


@ New types of plates may be installed on 
the same filter press for new operations. 


@ If no longer needed, there is always a 
ready market at a favorable price in the 


used equipment field. Typical of more than 150 Shriver Filter 
Presses installed in the plant of a leading 
producer of fine chemicals over the past 
40 years. Included are presses with washing 
and non-washing type filter plates, of cast 
iron, stainless steel, bronze, aluminum, 


rubber and wood. 


@ And there are other factors — the effi- 
ciency of clarification, cake recovery, ex- 
traction, washing, drying and thickening 
— all in one piece of equipment. 


for all of these and more—you can't beat 


SHRIVER FILTER PRESSES 


T. SHRIVER & COMPANY, INC. . 802 Hamilton St., Harrison, N. J. 


Presses Filter Media Diaphragm Pumps 


Filter 


Sales Representatives 
Process Eng. & Equipt. Co. The Watts Co. 
331 Thornton Ave. P. O. Box 6188 
St. Lovis 19, Mo. Houston, Tex. 


Richardson Agencies, Ltd. 
Toronto, Ont. 
Montreal, Que. 


The Merrill-Brose Co. 
2792 Cypress St. 
Ookland 7, Colif. 


Here is a worthy compenion to Perry's 
CHEMICAL ENGINEERS’ HANDBOOK 

with the same sort of thorough coverage and 
wealth of detail. Hach major subject is writ- 
ten by specialists who give you a profusion of 
fundamentals, facts, and illustrations in con- 
cise, handy form- -right from large-scale op- 
erations down to minor business functions. 
Quickly and surely you're guided through all | 
phases of finance, control by cost accounting, 
sales, advertising, 
commercial develop 
ment, patent § law, 
industrial toxicology, | 
and a host of other 
subjects. Here is a 
complete encyclope 

dia on the business | 


IN 
Have you OUTGROWN 








A Tool for Today 
More and more 
chemists and engi- 
neers have a voice in 
the management of 
industry. Now they 


have the tool to help 
them a book 
packed with infor- 
mation to fully in 
troduce you to sound 


side of the chemical 
industries that can 
be used for both self 
training and refer- 
ence purposes. 


Easy Terms 


yo pumps ? 


If the efficiency of your pump- 
ing system has not kept pace 


business practice in 
the chemical field, 
with ready answers 
to specifiC manage- 
ment problems, large 
and small. 


Under this special offer | 
you can have the bene 
fits of this book right 
away—and pay in easy 
monthly installments 
right while you're us 
ing it. 


r-—-SEE THIS BOOK 10 DAYS FREE-— 


McGraw-Hill Book Co., Dept. CE-10 | 
830 W. 42 St., N. ¥. 36, N. Y. | 
Send me Perry’s CHEMICAL BUSINESS 
HANDBOOK for 10 days’ examination on | 
approval. In 10 days I will remit my first | 
payment of $5.00, plus few cents deliver | 
then $4.00 a month until $17.00 is paid. it 
not satisfied, will return book postpaid. | 
(We pay delivery if you remit with this | 
coupon; same return privilege.) 


(PRINT) 


with your company’s 
growth, take a new look 
at Viking Rotary Pumps. 
It is the most complete 
line in the field, with sizes 
from % to i050 G.P.M. 
Over 700 standard mod- 
els and thousands of spe- 
cials .. . the right pumps 
for most industrial needs. 
To start, write for folder 54SC. 


UZ K ING eee 
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Name. 

] Address 

| city 

| Company. 


Position 


| This offer applies to U. 8, only 
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47% INCREASE IN BTU’s PER HOUR 





Heat Exchange Capacity 


Stepped Up by 
Wolverine Trufin* 


Type S/T Condenser Tubing 


Look at the chart in the next column. 
It graphically compares two condensers 
identical in size used for condensing 
Freon 12 with water. One condenser is 
tubed with prime surface tube, the other 
with Wolverine Trufin, Type §/T. BTU’s 
per hour soar from 390,000 to 575,000— 
an increase of 47%! 


This is proof positive of the economies 
awaiting those engineers who insist on 
Trufin for shell and tube heat exchangers. 
Not only do you boost capacity—get more 
BTU’s per foot of tube—but you get more 
“in line” service as well. Because the fins 
of Trufin are integral—extruded from the 
tube wall—they can’t shake loose as a 
result of vibration, pressures, or tempera- 
ture changes. 


Unusual? No! This is just another example 
of the type of service given every day by 
Trufin. While this is a specific application, 
the same benefits apply to other types of 
hydrocarbon condensers. [t could be in any 
refinery or petro-chemical plant—maybe 
yours! 

Trufin is available in copper (and its alloys), 
aluminum, electric-welded steel, and bi- 
metal. You can get similar case histories— 
more pertinent data—if you write for 
Wolverine’s new “Opportunity” Booklet. 
It’s yours for the asking! 


*REG. U.S. PATENT OFFICE 


Wolverine Trufin available in Canada through 
the Unifin Tube Company, London, Ontario. 


Shell Size, O.D. 12%" — LU ag 

Tube Length ee yf 

Tube Specification 4%” OD—18BWG %” OD—18BWG 
90-10 Cu. Ni. 90-10 Cu. Ni. Trufin 
Type S/T 
Outside Surface Sq. Ft. 143.34 334.0 

No. of Tube Passes 4 2 


On the basis equivalent water 
flow Water Flow USGPM 102.0 t 107.2 


Water Velocity, FPS 4.68 re 3.32 
Heat Load BTU / (Hr.) 411,000 | 652,000 



































Ug, BTU /(Hr.) (°F) (Sq. Ft.) 186.3 | 155.2 





U;, BTU/(Hr.) (°F) (Lineal Ft.) 30.6 63.0 





On the basis equivalent water 
vélocity Water Flow, USGPM 102.0 152.5 





Water Velocity, FPS 4.68 4.72 





Heat Load, BTU /(Hr.) 411,000 829,000 





Ug, BTU /(Hr.) (°F) (Sq. Ft.) 186.3 180.2 





U;, BTU /(Hr.) (°F) (Lineal Ft.) 30.6 73.0 





Calculated heat Loads with a —— 
eg le RA 390,000 | 575,000 











From the data, the advantage of TRUFIN can be clearly seen either 
on an equivalent water consumption basis or an equivalent water 
velocity basis. 


Although this data was obtained on a clean tube basis, we have shown 
calculated values on the basis of a fouling factor of 0.0005 (con- 
sidered to be standard for this service.) 


WOLVERINE TUBE, Division of Calumet & Hecla, Inc., 1443 Central 
Avenue, Detroit 9, Michigan. 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA, INC. 





“ Manufa furenrs of Quality Controlled Tubing 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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CARBON BLACK 
Kennedy makes pack- 
ages for chemicals with 
the flick of a wrist—or 
the click of a machine. 
Either hand-made or 
machine-made bags, case 
liners and drum liners 
are turned out by the 
thousands hourly 

to package the products 
of the chemical industry 


CciTRIC ACID 


DYE STUFFS 


SOAP CHIPS 


Paper, plastic or foil... EXPLOSIVES 


you name it, Kennedy 


has it and can con- 


ROSIN 
vert it into an engineered 
or conventional package 
for your chemical 


products. 


SULPHATES 


Our engineers are quali- 
fied through training and 
experience to deal with 
the special problems of 
chemical packaging 
And our mile-long line 
of men and machines is 


FERTILIZERS 


SUGAR 


) as of uni- 
your assurance ¢ ABRASIVES 
form quality at lowest 
possible cost 


SULPHUR 


ALKALIES 


Kennedy 


SHELBYVILLE, INDIANA 
(OFFICES IN PRINCIPAL CITIES 


: Send me more information regarding 
® Kennedy packaging for Chemical 
industry. 





tN 


ooo 
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Check Temperatures 


: ~ Instantly. oe 
Accurate 
with 
nor PE 1500 


PORTABLE PYROMETER 


Wherever temperature readings are re- 
quired—on the production line, in the 
laboratory or in the field—this sturdy 
precision instrument can bring you in- 
stant, accurate results. 


Here's Why 


It’s Fast ...in operation and quickly 
read. Precision movement designed 
to laboratory standards. Direct read- 
ing scale face is easily understood — 
no slide wires or conversion tables 
necessary. 


It’s Accurate . . . consistently to 
within ¥% of one percent under almost 
all variable conditions. Sturdy, pro- 
tective case assures continued accu- 
racy in toughest portable service. Ten 
scale ranges available, from 0-400° 
to 0-3000°F. Equivalent Centigrade 
scales available at no extra cost. 

It’s Portable . . . compact size, 6/2” 
x6'’x3”’, and light weight make this 
pyrometer highly portable and easy 
to use anywhere. Write today for 
complete details and prices. Illinois 
Testing Laboratories, Inc., Room 559, 
420 N. La Salle Street, Chicago 10, lil. 


Send for Bulletin on 1500 Pyrometer. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


( 


Published by Eclipse Fuet Engineering Co. 
Rockford, [mois 


Announcing UL Approved 
Eclipse conversion burner 
for firing rates up to 
3,000,000 BTU 


| This UL Approved combination burner, devel- 
| oped by Eclipse for automatic firing of boilers, 
| heaters, and other process jobs requiring up to 
| 3,000,000 BTU, brings you true “rotary com- 
bustion” for maximum heating efficiency with 
gas or oil fuels . . . plus instant automatic 
changeover! 


Completely packaged burner 
for automatic off-on firing! 


In addition to fuel savings, the new Series “SP” 
890 saves installation time and costs. It’s a 
complete package, including combustion ac- 
cessories and controls, built-in tuyere, elec- 
trical equipment, etc. . . . there are no “ex- 
tras” to buy or install. Just connect power 
source, limit controls, and gas-oil lines and the 
burner is ready to fire. 


Electronic safeguard for 
gas or oil flames 


Automatic electronic flame-failure protection 
continuously monitors both gas and oil flames 
through all phases of the firing cycle. No 
changes in electronic controls necessary when 
switching fuels. Fully protects your equipment 
and personnel against flame-failure hazards. 
Start saving now by converting obsolete equip- 
ment to automatic, dual-fuel firing! Write for 
Bulletin R-100. 


Save heating time and money! 


This new Eclipse C 
Gas - Oil Burner 
saves heating 
time, fuel cost, 
and maintenance. 
Like a jet engine, 
the new “CF” in- ‘ 
jects air ond mixture in converging and rotat- 
ing patterns, completely atemizing the fuel and 
assuring “top” combustion efficiency. 

Flexible design permits any desired align- 
ment of piping, simplifies installation, and 
| speeds maintenance. Ability to fire “hard” in- 
| stantly reduces heating time. Many new fea- 

tures. Four sizes, up to 2,000,000 BTU per hour, 
max. Write for Bulletin R-230. 


<3 





Eclipse Fuel Engineering Co. 
1121 Buchanan Street Rockford, Illinois 


Eclipse Fuel Engineering of Canada, Ltd. 
Toronto, Ontario 
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The high quality of the famous Hershey Chocolate Bar is 
known far and wide. And, into the maintenance of that 
product’s well-deserved popularity, goes the processing of 
just the right kind of sugar. 


In the Hershey Chocolate plant eight No. 4-TH-MIKRO- 
PULVERIZERS set up in tandem units, turn out tons of sugar 
per hour, reducing it to the required degree of fineness. 


It was found that this dual-pass method reduced power 
consumption and operating time—while delivering at the 
same time a product which solved other problems in the 


subsequent processing of the chocolate. 


55 CHATHAM ROAD 
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A major part of all the sugar in the world is ground in 
MIKROS. So too, MIKROS have provided the answer to a 
great majority of food processing operations where grind- 
ing, blending or granulating of fine or ultra-fine powders 
is required. 

The MIKRO area of distinguished service extends far 
beyond the food field. It also embraces the processing of 
chemicals, pharmaceuticals, cosmetics, soaps, fertilizers, 
plastics and many other products and materials. 

Submitting your grinding or dust recovery problem to 
the MIKRO Laboratory involves no obligation on your part. 
But, the answer provided may be just the right answer for you. 


Write for illustrated descriptive bulletin 


MIKRO 


PULVERIZING MACHINERY DIVISION 


METALS DISINTEGRATING COMPANY, INC. 
SUMMIT, NEw JERSEY 





TEMPERATURE 
FOR CONTROLLING = TEMPERATUR 
TEMPERATURE OF 
LIQUIDS OR GASES Ay ie 


ott 
ois esrere Fo 


Foster manufactures a complete line of tem- 





perature regulators for all types of service — 
for hot water storage heaters, fuel oil heaters, 
pasteurizers, ovens, driers, cookers and other 
process heating and cooling equipment. 


They are available in single or double-seated 
construction; direct or reverse acting; in com- 
bination with pressure reducing valves; and in 
proper materials for the type of service. 


Like all Foster valves, they are designed and 
built for long life with a minimum of mainte- 
nance, and are easy to service when necessary. 
Ask for Bulletin T-101. 
FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. J. 


F AUTOMATIC VALVES «¢ SAFETY VALVES * FLOW TUBES 





IT TAKES TWO 


DISPLAY ADVERTISING 


® Arouses Interest 


® Creates Preference 


DIRECT MAIL 


© Gets Personal Attention 
® Triggers Action 


After your prospect has been convinced by DISPLAY ADVERTISING, he still must take one 
giant step. He must act. A personalized mailing piece direct to his desk, in conjunction 
with a display campaign, is a powerful action getter. 
McGraw-Hill has a Direct Mail Division ready to serve you with over 150 specialized lists 
in the Industrial field. 
To get your copy of our free INDUSTRIAL DIRECT MAIL CATALOGUE (1954) containing 
complete, detailed information about our services, fill in the coupon below and mail 
it to McGraw-Hill, 
Do it now! The best advertising programs are planned well in advance. 
eee RR ne ee ee ee ee ee eT 

Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd $t., N. Y. 36, WN. Y. 

Please forward my free copy of the McGraw-Hill “Indy..- 
trial Direct Mail Catalogue.” 


Nome. 





Company. 





AE 
Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


Address 














City 





MASTER-MIXE! 


RALSOMIN: 


POWDER FILLERS 


Cut Product Wastage. Vacuflow powder 
filling equipment operates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a con- 
tainer. 

Air is removed from 
the container to create 
a vacuum which draws 
a measured quantity of 
powder from the hop- 
per. There is no prob- 
lem with dust control, 
since the unique Vacu- 
flow method simply 
does not involve air cur- 
rents that cause dust. Rotary Model 
Semi-automatic 

models are available 
for filling containers 
ranging from the tiny 
talcum box up to and 
including 100 lb. paper 
bags and 200 lb. drums. 
Rotary modelsare avail- 
able for automatic pro- 
duction of 5 Ib. sizes or 
less at speed of 45 to 300 
per minute. 

Pneumatic is the one 
manufacturer in a po- 
sition to furnish ma- 
chines for making up 
complete production 

Model E lines. Units are avail- 

able for air cleaning, 

powder and liquid filling, capping and label 
ing a wide range of bottles, cans or jars. 


Pneumatic ScaLe Corp., Lrp. 

85 Newport Ave., Quincy 71, Mass. 
Also: New York; Chicago; San Francisco; 
Dallas ; Los Angeles ; Seattle; Leeds, England 
Canadian Division: 
Delamere & Williams Company, Ltd., Toronto 
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BAKER PERKINS 


mixers for the rapid 


Size 16—JWIM BAKER PERKINS 
Universal Vacuum Mixer with over- 


efficient mixing of hen cen pieplone= 
all mixable 
materials 


operated by a single control lever. 30 hp 
motor. 





If it can be mixed, there’s a BAKER PERKINS Mixer that will do the job thoroughly and efficiently. 
In capacities to suit your requirements, B-P Mixers can handle materials ranging in consistency 
from dry powders and Sight fluids to stiff plastic masses. Here are just a few of the products being 
made and the mixing and kneading operations now being successfully performed in B-P machines: 
Foundry Sand Color Flushing Rubber Dispersions 
Polyester-Fibers Plastics Carbon Products 

Adhesives Food Products Pigment Dispersion 

Floor Tile Plastisols Chemical Reactions 

Carbon Electrodes Blending Rubber Products 

Vacuum Drying Paint and Varnish Dog Food 


BAKER PERKINS INC. e 


CHEMICAL MACHINERY DIVISION SAGINAW, MICHIGAN 


CueMICAL ENGINEERING—October 1954 431 





SCRUBBING 
CORROSIVE 
GASES ? 


A Leak-proof Joint in 2 MINUTES! 
HOW? rece rece ett vet oct 


TWO MINUTES is all the time that it takes using the FIELDLINK ‘method of joining 
rubber lined pipe in both new and existing lines. It is a simple, easy and eco- 
nomical method for reducing a major expense in chemical processing—the 
maintenance of rubber lined fluid conducting lines. 

For details, send for Bulletin 2958 


STRADE MARK dass 


Fig, 65 UA Favowme RUBBER MFG. CO, 


Are your scrubbing nozzles 269 Wagaraw Road « Hawthorne, N.. J. 
as efficient as you think they RUBBER LININGS RUBBER COVERING ° RUBBER ENGINEERING 


could be? Do they resist the 





corrosion or wear conditions 


IF YOUR AUTOMATION 


breakup and distribution you 


— PROGRAM INCLUDES 
LIQUID MEASURING... 


| 
satisfactorily — produce the 


Outline your spray — 
for us—if your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 





NOZZLES FOR: 


e OIL ATOMIZING 

© HUMIDIFYING 

e AIR WASHING 

© DESUPERHEATING Chemical processors have learned that the 

@ SPRAY PONDS Bowser XACTO meters have proved to be the 
answer to product uniformity, increased pro- 

e MILK POWDERING duction and reductions in operating costs. 

e ACID CHAMBERS XACTO meters are accurate and dependable 


will safely handle over 856 different liquids 


e CONCRETE CURING in processing, blending, packaging and many 


other batching or blending operations. 


Consult with the Bowser man in your area 
—no obligation, of course! Or write 


TODAY for complete XACTO data. 


MONARCH MFG. WKS., INC. BOWSER. INC. 


2517 E. ONTARIO ST. 1375 Creighton Ave., Ft. Wayne 2, Ind 
PHILADELPHIA 34, PA. 

SALES OFFICES—ATLANTA «+ CHI- 

CAGO + CLEVELAND «+ DALLAS + DETROIT + KANSAS 


CiTY + LOS ANGELES + NEW YORK «+ PITTSBURGH 
SAN FRANCISO + HAMILTON, ONTARIO 


Write for Catalogs 6-A 
and 6-C 
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Why take less 
when you can get more? 








‘LONG TANGENT’’ ELBOWS 


* They save pipe. 


* They often eliminate short nipples and their 
extra welds. 


% They save time and money in lining up and 
clamping pipe and fitting. 


%& They make it easier to apply slip-on flanges. 


%& They remove the circumferential weld from 
point of maximum stress and can be sleeved. 


%& THEY COST NO MORE THAN OTHER ELBOWS. 


ADVANTAGES OF MIDWEST 





As shown in the illustration above, Midwest “Long 
Tangent” welding Elbows have straight ends equal to 
Ye of the nominal fitting diameter (a 12” elbow has 
tangents 3” long). For the reasons listed at the left, 


substantiai savings are made on many piping systems 


by using Midwest “Long Tangent” Elbows. For more 


information about them, write for Catalog 54. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second Street, St. Louis 4, Mo. 


Plants: $1. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: 

New York 7~50 Church St. « Chicago 3-79 West Monroe St 
Los Angeles 33-520 Anderson St. « Houston 21213 Capito! Ave 
Cleveland 14-616 St. Clair Ave. e« Tulca 3-224 Wright Bidg 
Boston 27-426 First St 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 6722 


MID\ JEST WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 





el 


McGRAW-HILL 
TECHNICAL WRITING 
SERVICE 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
ond planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
literature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 








PIPE COILS? 
here’s 
something 
better 


COST LESS 
PERFORM BETTER 


THERMO-PANELS 


An Improvement on Pipe Coils 


i< you save space and heat or cool more 


Y 
tly for these scier tifically desigr ed 
s for which performance can be 
relaatiaohicih amelall fatelehicte Mi lola mm eis) rYeolateluliael! 
replacement for pipe coils. For use in the 
slurries, bislelehy 


aletilate Melale Macteliiale Moats lie) 


Wreb it Pmelalel Mmell colle electrolytes, powders, 


relate Mule aia) 
Available in special shapes such as ‘’U’s”’, 
and in a wide range 


experts. L’s’’ and cylinders 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 
struction book or service 
manual, to accompany your 
equipment, written to gov- 
ernment specifications . . . 

. . OF product catalogues 
or training booklets . . . or 
annual reports . . . or com- 
pany histories . . . our writ- 
ing staff can do the job for 
you, our artists can create 
and execute the illustra- 
tions. And McGraw-Hill 
printing, binding, and paper 
resources are among the 
best in the country. 


SAVE MONEY AND TIME 


LET OUR STAFF BE 
YOUR STAFF FOR 
TECHNICAL and BUSINESS 
PUBLICATIONS 


ASK 


OUR REPRESENTATIVE 
TO CALL 


Jing iron, stainless steel, 


Send for FREE bulletin 


 THERMO-PANEL 


DIVISION 
DEAN PRODUCTS, INC., 616 Franklin Ave., 
Brooklyn 38, N.Y. STerling 9-5400 


if MIXING 


is the problem... 





ALSOP has the answer 


For over 30 years, processing men have 
relied on the consistent high standard 
of Alsop Mixers—and the technical 
service of Alsop engineers to help solve 
their mixing problems. 


If your process involves mixing, blend- 
ing, suspending or dissolving, it will 
pa: you to invest in an Alsop Mixer. 
Available in portable or stationery 
models in a wide range of powers, 
speeds and propeller combinations for 
efficient, economical operation. 


Write for complete information giving 
details of liquids and quantities to be 


| handled. 


Technical Writing Service ; 
McGraw-Hill Book Co., Inc. i O Ut pays 7) buy - ALSOP 
330 W. 42nd St., N. Y. 36, N. Y. ! 
LOngacre 4-3000 FTomEERNG CM comcaarion «FILTERS - MIXERS - PUMPS & TANKS 


Lae enenanes tinue anal | 910 White Road Milldale, Conn. 


Write » Phone 
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economatic 


DOOR OPERATOR 


You *re paying Old-fashioned doors are costly, because they waste the ume _ 


of truck and cart operators and other production workers. Install 
ECONOMATIC — it pays for itself inside of a few months by 
for saving valuable manhours in materials handling, and greatly improves 
. temperature and humidity controls. 
automatic doors ECONOMATIC offers other advantages, too: reduces air 
conditioning and heating installation and operation costs as much as 
pe why not 15%; shuts out dust, drafts, odors and noise; assures positive fire 
door protection. 
have them 9 In processing plants, where hazardous areas exist, ECONOMATIC 
. gives extra safety. Complete pneumatic controls can be supplied... 
and with safety interlocks it will assure the “‘sealing-off” of adjacent 
departments. 
Get complete details on ECONOMATIC. Send this coupon today. 


Automatic Door Division , 
National Pneumatic Co., Inc. 
and Holtzer-Cabot Divisions 

125 Amory St., Boston 19, Mass. 


Please send me the facts on how ECONOMATIC 
saves money and manpower 


NATIONAL PNEUMATIC CO., INC. **° HOLTZER-CABOT OMS | ase 


COMPANY 











125 Amory St., Boston 19, Mass. , Designers and manufacturers of 
Sales Service Representatives Mee7/ mechanical, pneumatic, hydraulic, electric | STREET___ 
in Principal Cities throughout the World and electronic equipment and systems | 
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CITRIC ACID 


These Pfizer products 
will help you 


OXALIC ACID 


“CLEAN UP" IRON OXIDE PROBLEMS 


@ For industry’s continuing fight against rust, 
Pfizer offers these proven products: 

CITRIC ACID. An important chemical in many 
metal cleaning pastes and liquid formulations for 
both home and industrial use. Solutions of citric 
acid, partially neutralized with ammonia, are ex- 
cellent rust and scale removers. Their use results 
in the least possible loss of metal. Moreover, citric 
acid has an extremely low order of toxicity. 


AMMONIUM CITRATE DIBASIC. A dry product for 


CHAS. PFIZER & CO., INC. 
CHEMICAL SALES DIVISION 
630 Flushing Ave., Brooklyn 6, N.Y. 


Bronch Offices: Chicago, Ill.; San Francisco, Calif.; 
Vernon, Calif.; Atlanta, Ga, 


Removal 


Finishing 


Manufacturing Chemists for Over 100 Years 


436 


For more information about 
Pfizer products to “clean up” 
iron oxide problems, send for 
Technical Bulletins: 


#15, Ammonium Citrate and 
Citric Acid in Scale and Rust 


#61, Chemicals for Metal 


rust and scale removal with the same character- 
istics as the citric acid solutions partially neu- 
tralized with ammonia. It is of particular interest 
to manufacturers who market packaged home 
cleaners. 


OXALIC ACID. Because Pfizer oxalic acid solubil- 
izes iron oxide, it is the chief ingredient in radi- 
ator cleaning compounds. Combined with a wetting 
agent, oxalic acid solutions also find extensive use 
in washing railway cars and locomotives. 


COMPANY 


#34, Oxalic Acid .... ADDRESS 


Dept. CE 
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3 Big Reasons Why 


1. GILSULATE—Easy to install 
Just pour it on, tamp it down 
and backfill. Run heat through the 
pipes (up to 520°F)...and the job 
is completed. No need to remove 
rocks from backfill; no problems of 
cramped space or multiple piping. 


2. GILSULATE—Cost Less per 
Installed Linear Foot—No skilled 
labor needed...requires no me- 
chanical sheaths, special protec- 
tive devices, or costly installation 
procedures. 


with new modern triple-zone GILSULATE® 








— —m& ewes 


: — “thriili~GG My 
"ZONE 1 Dense, semi-plas- ays GZ ah 
tic coating bonded tightly to jgs/// oe Ly OS] 
pipe surface. This Zone is 8 A 
waterproof and a thermal 
and electrical insulator. 

S 


j ZONE 2 Sintered rone 
rear excellent thermal \ 
insulation under wet or dry © 
conditions. Zone 2 is also 


wi 
i 


iz \ 
SS 


SS 


BiNi(Sz's 
ZONE 3 Unconsolidated 
GILSULATE particles provide 

Ht thermal insulati 
and a high load carrying ca- 
pacity. 


ow Oe nr 














THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or HoT UNDERGROUND PIPES 
AMERICAN GILSONITE COMPANY, SALT LAKE CITY, UTAH 
Affiliate of Barber Oil Corporation and Standard Oil Company of California 


Distributors in principal cities of United States and Canada 
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3. GILSULATE— Delivers Per- 
manent Triple-Zone Protection— 
Three tough, massive circular 
sheaths completely and perma- 
nently protect the pipe, cut heat 
loss down to 8% to 11% of bare 
buried pipe. Triple-zone protects 
against all buried line corrosion 
conditions: water, roots, acid, al- 
kalis, bacteria, etc. 


Fill in coupon for complete details. 


American Gilsonite Company 
134 West Broadway 
Salt Lake City, Utah 


Please send me further information on GILSULATE 


NAME 
TITLE 
COMPANY 


ADDRESS 





Titanium solves 
corrosion problems 
in the chemical plant... 4 


The unmatched resistance of REM-CRU titanium 
to most forms of corrosive attack makes it 

the logical choice for many parts of chemical 
processing equipment. 


Take, for example, the REM-CRU titanium coils 
and thermometer wells on the reactor top 

head assembly illustrated. They insure 

long service life, with minimum mainte- 

nance or loss of production time. This is 

just one example of how REM-CRU 

titanium pays its way in the chemi- 

cal processing industry ... you'll find 

dozens of similar applications in your own 
plant. For REM-CRU titanium is not 
attacked by such highly corrosive solutions as 
chlorides and hypochlorites, which rapidly 
attack other commonly used corrosion-resisting 
metals. It is also impervious to strong alkalis, 
sulphur or sulphur compounds, chlorinated 
solvents, and many organic compounds. 





Now, too, greatly expanded facilities make 

REM-CRU titanium available for non- 

defense applications. You can get fast 

delivery of bars, plates, sheet, strip, wire, 

tubing and forgings . . . in a wide variety 

of sizes, grades and shapes. And the REM-CRU titanium was an excellent 

experience of REM-CRU engineers is choice for coils and thermometer wells 
: . : of this reactor top head assembly, 

backed by extensive data on titanium fabricated by the Pfaudler Company. 

applications in the process industries. Let them 

help you make the most profitable use of 

REM-CRU titanium in your plant. To keep abreast of the latest de- 


velopments on this vital metal, 
write for the Rem-Cru Review—a 
free periodical devoted to the ap- 
plication and fabrication of tita- 
nium alloys. 


REM-¢cRW 
TETAN FU M1 iaew-cru titanium, inc., MIDLAND, PENNSYLVANIA 
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Lining Fitted=Before Welding 


ge 


, Me 


2) 2 


Vessel Completely Lined= After Welding 


For Special Luntdl rrveessing Vessels 


Come to STRUTHERS WELLS 


LINING processing vessels of all kinds for 
chemical plants and refineries is another 
service in which Struthers Wells specializes. 
Years of engineering experience and exten- 
sive fabricating facilities enable us to build 
lined vessels that meet all codes and require- 
ments. 

The vessel illustrated is Inconel-lined, 


36” I.D. x 43’ high. Working pressure is 
600 Ibs. Lining is welded to outer wall to 
become an integral part of the processing 
vessel. 

Vessels can be furnished lined with ti- 
tanium, stainless steel, nickel, silver, has- 
telloy and other weldable metals to suit 
your applications. 


STRUTHERS WELLS CORPORATION 


TITUSVILLE, PA. 


Plants at Titusville, Pa. and Warren, Pa. 


Offices in Principal Cities 
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see by Limitongue’ Pushbutton Control 


Where convenient automatic valve opera- 
tion is desired, and where valves are inac- 
cessibly located, or where emergency may 
require rapid positive operation from a re- 
mote point, LimiTorque is favored for its 
simplicity and dependability. Just a push 
of a button starts and stops LimiTorque. 
LimiTorque provides complete safety to 
workmen, by eliminating the need of climb- 
ing to high or hazardous locations for man- 


So) 


val valve operation . . . and also vitally im- 
portant, valve operating parts are protected 
by torque limit switch which instantly shuts 
off the motor, if foreign obstructions are 
met during the closing cycle. 

LimiTorque may be actuated by any avail- 
able power source . .. electricity, air, water, 
gas, or oil. 

For complete details about LimiTorque, 
send for Catalog L-54. 


» Ai 


PHILADELPHIA GEAR WORKS, INC. 


GR AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK © PITTSBURGH © CHICAGO @ HOUSTON e LYNCHBURG, VA. 


LimiTorque Valve Controls 
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Alum Evaporator Coils of [arpenter Stainless No. 20Cb 


2a 


Life Expectancy 25 Years ...Trouble-Free! 


A large chemical manufacturing company had a 
problem with heating coils for alum solutions of 814 
to 17%, at temperatures from 115 to 120°C. Con- 
tinual repairs were needed, costly time-consuming 
down-time was frequent, steam leaks into the solu- 
tion made quality almost impossible to maintain. 


They switched to Carpenter Stainless No. 20Cb tub- 
ing for coils... to Carpenter Stainless No. 20 bar 
and strip for braces, hangers and fasteners. Down- 
time and coil repairs are a thing of the past. Steam 
leaks have been eliminated. Corrosion rate is esti- 
mated at .001” penetration per year. A useful life 
of 25 years or more is expected of these coils! 


You may not have a precisely parallel problem. 
But if corrosion is costing you too much, if you are 
handling strong acids and other severe corrodents, 
write today for the NEW Carpenter Stainless No. 20 
BULLETIN. It may be the cure for your big- 
gest headache. 

The Carpenter Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.—~‘‘CARSTEELCO” 


Stainless Tubing & Pipe 








FOR INFORMATION ...on Carpenter Stainless No. 20 tubing, pipe, sheet, plate and bars, contact The Carpenter Steel Company, Alloy 
Tube Division, Union, N.J. . . . on Carpenter 20 strip, wire, bars and billets, contact The Carpenter Steel Company, Reading, Pa. 
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a _ all 
THE TROUBLE-FREE HEATING SERVICE 
IN THE NATION’S LEADING 


Chemical Plants 


GRID is an all cast unit with finned heat- 
ing sections and headers tested to 
withstand steam pressures up to 250+ P.S.I. 


GR ] D construction uses no brazed, solder- 

ed, rolled or welded connections 
between condenser and headers. A specially 
designed threaded nipple assures a precision, 
leak-proof fit. 


GRID construction has all similar metals 
in contact with steam, thus prevent- 
ing electrolytic corrosion which eventually 
occurs in copper type unit heaters where steam 
passes from iron pipes into cores. (Write for 
booklet CORROSION IN UNIT HEATERS). 


GRID construction resists corrosion from 
fumes present in most types of 
industry. 


G R : D design incorporating low outlet tem- 

peratures, proper fan sizes and 
motor speeds, assures delivery of warm com- 
fortable air in ample volume to the working 
level. No stratification of warm air at the 
ceiling to waste your fuel dollars. 


There are units cheaper than GRID but there is none 
better... . you start saving money the day you install 
GRID Unit Heaters. GRID is a completely different 
unit heater—all cast iron construction that stands up 
well against corrosive acid fumes of HCL, CL,, etc. 
GRID Unit Heaters have provided trouble-free service 
since 1929 in the chemical industry. 


D. J. MURRAY MANUFACTURING CQ 
Warisugialctors Since W3 + Wausau Wisconsin 
Representatives in All Principal Cities 


... SINCE 1929 


urrite today for complete catalog . . 


also ask about GRID Blast Coils. They are ideal 
for many uses throughout the chemical proces- 
sing industry (Catalog BC-1049). 
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Scene: 


LAKE CHARLES, LA. 


Act: PUMPING 
HEAVY No. 6 FUEL OIL 


Time: 
1944 TO PRESENT 


This pump—o Kinney Heliquad Model HQA 147- 
31A—has already seen nearly a decade of service 
at the Lake Charles, La. plant of Cities Service 
Refining Corp. The Kinney Heliquad is a slow 
speed, high efficiency rotary pump of unique 
design, employing steep helical rotors which ore 
ideal for handling heavy oils and other viscous 
and non-viscous materials. Find out how this 
super-dependable pump can help in your plant. 
Send coupon for details. Kinney Manufacturing 
Co.—manufacturers of liquid and vacuum pumps. 
Representatives throughout the United States and 
in foreign countries. 


KINNEY MFG. DIVISION 
THE WEW YORK AIR BRAKE COMPANY (WN 


355) WASHINGTOM STREET + BOSTOM 30 + MASS 





Please send Bulletin L-51 describing the com 
plete line of Kinney Liquid Pumps 


NAME 
COMPANY 
STREET 
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DENVER 
EQUIPMENT 


Pal 
NO 


- “a 
(7 Z4~\) 
8 4, 


Company 


DENVER THICKENER 

Size: 6’ diameter to 60’ diameter. 
Features: Beam superstructure, spiral rakes, 
cut gears in integral lift reducer. 


Price examples, 8’ dia. x 6’ 
with steel tank 20’ dia. x 10’ 


sona-thiven. 
FOB Denver. 30’ dia. x 10’ 


$1427.00 
3476.00 
6959.00 


Bide saci pe ead 
DENVER DISC FILT 
Size: 2', 4' and 6' dia. 2 to 8 disc. 
Features: Oversize center shaft, simple re- 

newable automatic valve. 
Price examples, 2' dia. x 2 disc. 
less drive and 4‘ dia. x3 dise 


vacuum equipment. : 7 
FOB Denver. 6’ dia, x 4 disc. 


$1573.00 
2272.00 
4202.00 


DENVER DIAPHRAM PUMP 
Size: 1’ Simplex to 6 Quadruplex. 
Features: Adjustable stroke, molded rubber 
valve seats, positive action. 
$ 406.00 
824.00 
1914.00 


2” Simplex 
4” Duplex 
6" Duplex 


DENVER 
BQUIPMENT 


Price examples, 
less motor. 


FOB Denver. 


Chicago }, ill 
1123-24 Bell Bldg 
Phone Central 6-2423 
Toronto 1, Canada 
220 Bay Street 
Phone Empire 3-8836 


Denver 17, Colorado 
1400 Seventeenth St 
Phone CHerry 4466 
New York City 1, N. Y 
4114 Empire State Bidg 
Phone Chickering 4-6510 


OFFICES IN EL PASO, SALT LAKE CITY, MEXICO, 


D.F., VANCOUVER, LONDON, JOHANNESBURG. 
Technical Bulletins on Request 


YOU CAN SEE 
| THE DUST 
BUT NOT THE MONEY 


The dust is visible, but the dollars and 


TT oi thad 





cents loss in inefficient 
is hard to see. If 
process dus? is being discharged to the 
atmosphere, you can turn this loss into 
profit with an efficient dust collection sys- 
tem geared to your particular process. Our 
new manual, “‘A Simplified Test Method 
for Dust Control De- 
| termination” describes 
the easiest method of 
determining your dust 
problem and equipment 
| needs for control and 
recovery. 
For your copy, just clip 
this ad to your company 
letterhead and sign your 
name and title. 


] bi orr bi. 





ioe BX CORP. 


Walden Avenue 
Buffalo 25, Mm Y 





Gell ANY WAY YOU LOOK AT IT... 


AMERICAN 
fy’ DIAL THERMOMETER 








The American “Every Angle” Dial Thermometer is easy to 
install and turn to any position for accurate face-to-face read- 
ings. Specify the “Every Angle’ — indoor or outdoor design 
— and this unbeatable feature combination is yours: 


DEPENDABLE ACCURACY. 
The “Every Angle” Ther- 
mometer is made of pre- 
cision-machined, non- 
corrosive materials and 
operates by vapor pres- 
sure. It is precisely cali- 
brated against certified 
standards to assure the 
most critical reading in 
theupper third of the dial, 
where the graduations are 
farthest apart. 

CONVENIENCE. Dial face 
can be rotated 180° and 
tilted 180° for accurate 
reading at the most con- 
venient angle. 


WEATHER-PROOF DE- 
SIGN. Screw-type ring 


with tight-fitting gasket 
for weather-proof out- 
door service; slip ring de- 
sign for indoors. 


REINFORCED MOUNTING. 
Heavy-gaugeswivelhinge 
has a stainless steel king- 
pin. Reinforced connection 
between hinge and bulb. 
Greater strength and cor- 
rosion resistance, long 
service life! 


EASY INSTALLATION. 
Socket connections have 
compression-type bush- 
ings. No costly jigs needed 
— connection easily 
welded to tanks or other 
irregular-shaped equip- 
ment. 


SPECIFICATIONS 


NON-CORROSIVE DIAL CASE: Non- 
corrosive aluminum with smooth black 
finish. No protruding screw heads. Nickel- 
plated brass cup houses coiled capillary 
tubing. 

DIAL: 312” diameter. White with black 
figures. POINTER: Black, adjustable. FRONT: 
Heavy plate glass. MOVEMENT: Bronze or 
Stainless steel. BULB AND STEM: Stainless 
steel. SIZE CONNECTION: 12”, N.P.T. STEM- 
LENGTHS: 3”, 5-5/16”, 12”, 18” and 24”. 
SEPARABLE SOCKETS: Bronze, carbon steel 
or stainless steel. 


STANDARD RANGES 


Fahrenheit 
30 to 300° 
100 to 300° 
90 to 350° 
190 to 390° - 


60 to 20° 
—20 to 120° 
40 to 140° 
30 to 180° 


Ask your Distributor to help you select the American “Every 
Angle” Dial Thermometers with the proper temperature 
ranges for your needs. Phone or write him today. 


260 to 450° 
40 to 150° 


20 to 220° 
0 to 100° 


Centigrade 











YOUR INDUSTRIAL DISTRIBUTOR makes it his business to see that you get the 
best possible equipment. That’s why he handles only products of proved qual- 
ity and dependability —like Manning, Maxwell & Moore products. 


a 


A product of MANNING, MAXWELL & MOORE, INC. strRAtTFORD, CONNECTICUT 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 

‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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If your products are not critical to high 
temperatures they can be dried more econom- 
ically in a “DAVENPORT” Flash or Direct 
fired dryer. Precision controls can be fur- 
nished with dryer which will assure absolute 


control of temperatures, 


Send for complete catalog... or, for quick 
reference, see your 1953 or ‘54 Chemical En- 


gineering Catalog. 


DAVENTORT whew Ano 


DAVENPORT 1tOwA 


“PROPELLERS 


MIXING, STIRRING, 
AERATING, PUMPING, etc. 


Manufactured by an 
exclusive process, 
MICHIGAN propellers 
are perfectly Sotmeel 
to avoid whip and 
strain on shafts. And 
because of their 
superior functioning 
are now standard 

parts of the 

products of 

many leading 
equipment 

manufac- 

turers. INTERNATIONAL 


ENGINEERING 
DAYTON, OHI” 


for special application 
and replacement, as well as original —_ 
ment, in a wide variety of metals and in 
-_ up to 60". Write for latest date 
‘older. 


MICHIGAN WHEEL Co, 


6RKuD papios 3. MIiCy. 


DAVENPORT 


De-Watering 
Presses and 
Screens 
ROTARY 
Steam Tube, Hot 
y NT ame late im Oli a:14 am ata) 
Dryers 
Water Tube and 
Air Coolers 


AND 





* PERMANENT CONVEYORS 
¢ PORTABLE CONVEYORS 
* BUCKET LOADERS 


see your B-G distributor 
or write 


Barber-Greene 


AURORA, ILLINOIS,US A 
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DOW CORNING 
ANTIFOAM AA 
kills foam in... 


| we POUNDS 
. strawberry jam 


| 4000 GALLONS 
varnish resin 


4 2332 POUNDS 
neoprene latex 


43 TONS asphalt 


4 Effective at very low concentrations, 


Dow Corning Antifoam A Com- 
pound is the most economical, the most 
efficient and the most versatile foam- 
killer ever developed. Odorless and 
tasteless, this silicone defoamer is phys- 
iologically harmless in foods at concen- 
trations up to 10 parts per million. 
Thousands of chemical and food pro 
cessing plants depend on Dow Corning 
Antifoam A to cut processing time, to 
save productive capacity now wasted on 
foam, and to eliminate wasteful and 
hazardous overflow. 


DOW CORNING ANTIFOAM AF EMULSION 


is a dilutable defoamer containing 30% 
Antifoam A. It is easily dispersed, 
equally versatile and equally effective 
against aqueous foamers. It is safe to use 
in food processing at concentrations up 
to 10 parts Antifoam A per million parts 
of the foamer. 


Pil sa 
mail coupon TODAY for 


free sample 
DOW CORNING 


Please send me data and o free sample of 
| (-] Dow Corning Antifoam A 
or [] Dow Corning Antifoam AF Emulsion 


| NAME ——-—_—_ --__- — 


F CORR aiericieniinnn 


ZONE STATE 











Purolator maintains the world’s largest 
specialized filter research and engineering laboratories 
... always ready to serve you! 


a FE filter problems—small or large—are always 
welcome at Purolator’s Engineering Department. 

If you find that none of the nearly one thousand 
types of standard Purolator* filters will fill the bill 
. .. we'll design one especially for you! 

But before you decide on a custom-designed unit, 
you'll want to study the many kinds of Purolators 
available on order. The large, illustrated Purolator 
*Reg. U.S. Pat. Of. 

PUROLATOR PRODUCTS, INC. 


Rahway, New Jersey and Torento, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


| PUROLATOR 
WORLDS FINEST , CL®W FILTER 


\ gu Se. 
ri ee " . 
PY enmnattl x 


re 


; 
4 
wate. ar yr 





catalogs are yours for the asking. Just mail us the 
coupon, indicating which ones you wish. 


Whether you need one special filter, or a million of 
a kind .. . your best source is Purolator! 


There's a PUROLATOR for every filter need 
Lube oil Air Foods Adhesives 
Fuel oil Chemicals Cosmetics Inks 
Hydraulic Fluid Pharmaceuticals Paints Beverages 
Gasoline 

— mate ei. 


Here’s the KEY to your filter problems— 


Purolator Products, Inc., Rahway, N. J. 


Send the following Purolator catalogs: 


O Industrial 0 Aviation O Automotive O Fleet 


Title. 
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PACK MORE PROFIT INTO EVERY CASE 


Only the best is good enough 


CHEMICAL 


“NGINEERING—October 


1954 


USE STANDARD-KNAPP AUTOMATIC 
EQUIPMENT TO LOAD SHIPPING CASES 


Standard-Knapp Carton Packers 
handle all sizes and shapes of cartons 
— both boxes and bags. They auto- 
matically load each shipping case ex- 
actly as required, according to almost 
any predetermined pattern. They pack 
through the end, side or top of the 
case. Filled cases are automatically 
loaded to an off-bearing conveyor and 
moved to a Standard-Knapp Case 
Sealer and Gluer. Display cases are 
handled as readily as regular shipping 
cases. Several models are also de- 
signed to load bags into bales. 

In Standard-Knapp Carton Packers, 


precision is combined with depend- 
ability and ruggedness for low main- 
tenance and long life. Operating 
speeds can be set to meet production 
line requirements, and cartons can be 
fed in single or multiple lanes. Our 
engineers will work with you to as- 
sure complete integration of Standard- 
Knapp equipment into your opera- 
tions. If you want to modernize an 
existing line, expand your facilities, 
or apply automatic equipment to oper- 
ations now handled manually, you 
will want to check the advantages of 
Standard-Knapp Carton Packers. 


Our representatives will be glad to show you how 
costs can be cut with S-K equipment. Further details can 


be had by writing to Dept. V for our catalog 800-1. 


STANDARD-KNAPP. 


DIVISION OF EMHART MFG. CO. 


PORTLAND, CONNECTICUT 


Latin American Representatives: American Steel Export Co., New York City 





hd Sulphur 


for Industrial Use 


from 

the 
properizes 
o 


Texas Gulf Sulphur Co. 


75 East 45th Street * New York 17, N. Y. 
e NEWGULF, TEXAS 


Producing Units * MOSS BLUFF, TEXAS 
9 © SPINDLETOP, TEXAS 
e WORLAND, WYOMING 
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LUBRICATION 


FREE A «+e THIS FULL-COLOR PROFUSELY ILLUSTRATED BOOKLET OF FACTS 
THAT HAVE A BEARING ON THE LIFE OF YOUR MOTORS 


Comparisons of methods for lubricating 
electric motors are interestingly depicted 
in this new booklet. It illustrates the 
three principal types of bearing systems 
used in motors — cartridge, one-side 

FOR LONGES) lubrication and Lubriflush — with 


WITH game 


explanations of the functions of each, 
For demonstrating the action of 
re-lubrication in the U. S. Lubriflush 
bearings, a transparent bearing 
housing is dramatically illustrated by 
a series of natural color photos. Proof 
that any motor bearing breathes air 
and therefore leads to contamination 
of the bearing is photographically 
demonstrated to indicate the necessity 
of lubrication every year or so. 
Excerpts of statements by leading 
bearing manufacturers about the 
necessity of motor lubrication are 
presented. This informative 
educational booklet, edited by 
lubrication engineers, is full of star- 
tling facts you should know. Write 


LUBRICATION today for a complimentary copy. 


Simply fill in the Coupon below, 


U.S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. * Milford, Conn 


U. S. ELECTRICAL MOTORS Inc. CHE-10 
Ww P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn 


AIO \ REQUEST [_] Lubriflush Booklet #1848 
U.S.MOTORS (> 


\ 


FOR Name 
US LUBRIFLUSH 


Company 
Tole) 453i 


Address___ 


Sean dere sien esttn eemieiin cell 


Zone State 
CHEMICAL ENGINEERING-——October 1954 
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dirty wiper , 


...Another good reason 
for switching to 


cott Wipers! 


Because a fresh one is always 
available—Scott Wipers provide 
a constant source of clean wiping 
material. 

Scott Wipers are sanitary and 
disposable. They end the launder- 
ing problem . . . simplify distribu- 
tion and control. 

In oil refineries, chemical and 
paint plants Scott Wipers are pro- 
viding ready answers to highly spe- 
cialized wiping problems. They’re 


two-ply and tough—yet soft* and 
absorbent. And they stay tough 
even when soaked in solvents. 


Compare them with whatever 
wiping material you’re using now 
—for cost, convenience and per- 
formance. 


The Scott representative or dis- 
tributor in your area will be glad 
to help you set up a production line 
demonstration in your plant. Call 
him or mail this coupon today. 


Scott Paper Company, Dept. CE-1, Chester, Pa. 
Please send me full information on Scott 
Industrial Wipers. 


Name 





Position 





Company 





Address 





City 





ila anti esa 
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a saz gaa arch, 


“What kind of processing 
equipment do you make?,”’ 
part of our answer would be 
to tell you about this column, 
an all-monel, one-piece unit. 


“Do you design to meet the 
customer's needs as well as 
fabricate to his specifications?,”’ 
our answer would be, ‘Yes, 
we do both. We designed this 
column.” 


Our equipment design staff has an exceptionally broad understanding of 
processing and the part equipment plays in its many ramifications. Our 
shop men can point to many years of experience fabricating with all 
commercially used metals. 


Thus, we can be of service in two ways: 
Study your processing requirements and design the column, tower, tray, 
heat exchanger, retort or whatever equipment you require, check with 
your technical and operating men, then fabricate; or 


dimensions, parts and choice of materials. Often, we have been able to 


Fabricate to your design specifications. In such cases, we always re-check 
? suggest ways both to improve the design and to economize on fabrication. 


This column comes under the first 
type of service. If either would fit 
into your equipment requirements, 
we'll be glad to discuss them with you. 


nares, and We have certain standardized specialties of 


our own design or which we licensed to manu- 

( facture and sell such as: sectional trays, sieve 

/ Hamu acl LL ung type trays, Socony-Vacuum UNIFLUX trays, 

Shell TURBOGRID tray; boiling caps, etc.; vapor 

Process Equipment compression stills; Badger Corrugated-Type Ex- 
pansion Joints, 


/ 


to Your 
Requirements 


BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. © 60 EAST 42nd STREET, NEW YORK 17, N.Y. 


448d 





) 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils ... reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 


| as your all-seeing, all-hearing, all-reporting 
| business communications system. 


fHE MAN WE MEAN 1s A Composite of the edi- 


torial staff of this magazine. For, obviously, no 


| one individual could ever accomplish such a 
| wast business news job. It’s the result of many 
| qualified men of diversified and specialized 


talents. 


| AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITB 
| man,” another complete news service which 
| complements the editorial section of this maga- 
| sine — the advertising pages. It’s been said that 


in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry’s front line of innovators and improv- 
ere—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-to- 
date tools, materials, equipment. 


sucH A “MAN” Is ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
brsiness information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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The Williams Plant at Port Arthur, 
Texas. This Ethyl-Benzene Plant was 
built on a salt marsh by Koppers En- 
gineering and Construction Division. 


4 


Diietninnisaall 
eT _ ‘ae 
ont Abe techy iti hae “ 


NORMALLY, land that is under water isn’t a good 
place for a plant site. Yet, at Port Arthur, Texas, there 
was a stretch of salt marsh that was ideal in every other 
respect. 

So Koppers engineers were called into consultation. 
They were asked: “Could you possibly build a chemical 
plant on this swamp?” They could ... and did. 

The land was drained. Roads were built. Structures 
were supported on deep-driven pressure-creosoted 
wood piles (Even the smallest pump was placed on 
piles! ) 

Now, on land that was formerly useless, the Williams 
Plant is producing high-purity Ethyl-Benzene, proving 
that the best engineering skill can overcome the worst 
obstacles. 

Put your design and construction problems—conven- 
tional or otherwise—in the capable hands of our engi- 
neering staff. Your inquiry is invited. 


KOPPERS COMPANY, INC. 








KOPPERS Engineering and Construction Division 
- Chemical and Gas Dept. 
Pittsburgh 19, Pennsylvania 
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Pump Chemicals 


More Accurately, Safely with 


POSITIVE DISPLACEMENT | 


ee 
he 
r 
we 


SANITARY PUMPS 


Metallurgically Correct... with 
Chemically-proved Shaft Seals 


Pharmaceuticals or Chemicals, soap solutions or sul- 
phuric acids — anything that flows in your produc- 
tion processing can be handled with greater depend- 
ability, accuracy and safety through WAUKESHA 
P.D. PUMPS! Waukesha’s Positive Displacement prin- 
ciple of action provides measured delivery exactly as 
you want it, without agitztion, churning, aeration, or 
excess pulsation. Your product, liquid, creamy, semi- 
solid or even chunky, comes out exactly as it goes into 
a Waukesha Pump. 

Waukesha P.D. Pumps are designed to your exacting 


WAUKESHA FOUNDRY CO. 


1342 Lincoln Avenue, Waukesha, Wisconsin 


needs — in Stainless Steel or corrosion-resistant 
“Waukesha Metal” of the metallurgical characteris- 
tics demanded by your product, and with special seals 
for durable, leakproof, trouble-free operation. Just tell 
us the product you want moved; we'll recommend the 
right pump and seal — for production savings and 
profits. 


100% 
SANITARY 


PUMPS 


Dependable Product of a Responsible Manufacturer 
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1 Turbine head near 
* tank-bottom causes 

converging horizontal 

flow, carrying sedimen- 

poet A material into close- 
n 


Rapid 
fitting rotor vanes. 


2 Inflowing “slurry” 

* violently agitated at 
high velocity, projected 
up toward surface. 


mix. 


3. Submerged baffle fect dispersion. 


plate deflects rising 
current toward tank 
sides, thence down to- 
ward bottom. 


air drawn in. 


This mixer is built and operates on an entirely NEW 
principle. Ordinary mixers create a vortex in ma- 
terial, pull air into tank. The HOMO-MIXER draws 
only from the BOTTOM of the tank with no vortex. 
Write for details of this mixer—‘the only one of 


its kind”. Ask for Catalog No. 402. 


ADMIRAL TOOL & DIE CO., INC. 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 


downflow 

* submerges, wets out 
floating material, includ- 
ing additives fed 


5, Entire batch defloc- 
* culated, giving per- 


No surface boil—no 
vortex— negligible 


NEW 


reEPPENBACH git 
~HOMO-MIXER g 


1 makes dispersions 
2 homogenizes! 


PRINCIPLE 


OPERATION 
eRe 


“MORE 





into 


Available in 
a complete 
range of sizes 
for labora- 
tories and 





to 2,000 gal- 
lon batches; 
from %& to 28 
H.P. 








NEERING 
(FA 


“|S 


Soluble Coffee 
PLANTS 


completely engineered, based upon the 
most modern developments in coffee ex- 
traction and drying. 


Services include coffee blending, flavor 
evaluation, trouble shooting, and engi- 
neering of soluble coffee plant equipment. 


Available in a range of capacities to meet 
American and Foreign requirements, In- 
quiries as to these plants and prices will 
be welcomed, and answered promptly, 


FOSTER D. SNELL inc.-#o0, 


29WEST1SST.NEW YORK I1,8.Y.—WA 4-8800 




















WHERE To Buy 


Featuring additional Equipment Materials, Supplies and Service for the Process Industries 














FOR MEASURING TANK 
CONTENTS ANY OISTANCE AWAY 





INSTRUMENT CO. 


491 GETTY AVENUE, PATERSON, M4 

















Make it a HABIT... 


to check this page— 
EACH ISSUE 


THIS WHERE TO BUY SECTION supple- 
ments other advertising in this issue 
with these additional announcements of 
products and services essential to effi- 
cient and economical operation in the 


process industries. 
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SYNTHETIC RESIN COATINGS — 
Application of Vinyl, Epon, Baked ~ 
Phenolic, Neoprene, Thiokol Coatings 
n the MW Plant and in the field. 
© RR siding for lining tank cars. 
@. RUBBER LININGS — Rubber and 
oroseal Sheet Linings applied to 
, ianks, pipe, process equipment, etc. 
By METALLIZING — Sprayed Zine and 
_, Aluminum for Corrosion Protection. 
Metal Spraying to build 
trolls, shafts, journals, etc. 


’ Applied to hot water tank interiors 
— eliminates rust—passes inspection. 
, SURFACE CLEANING — Sand and 
Steel Grit Blasting in the large MW 
lastrooms or in the field. 
ULT BEFORE YOU SPECIFY 
d Us Facts or Ask for Literature! 





PROTECTIVE COATINGS DIVISION 


METALWELD, INC. 


Scotts Lane & Cresson Ave 
Phila. 29, Pa « Victor 68-1810 





WEIGH MATERIALS 

WHILE CONVEYING 

MERRICK WEIGHTOMETER 
MERRICK SCALE MFG. CO. 


i] 


171 SUMMER ST., PASSAIC, N 
CHEMSTEE CONSTRUCTION 
COMPANY, INC 


501 Chemsfeel Bldg Walnut Sta Pittsburgh 32, Pa 








Send data on Enginesring & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


SVWVeVVsessesVesees 


ZONE STATE... ‘y 
Grececeeeeeseeasseseseses 
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SEARCHLIGHT SECTION 





CONFIDENTIAL 


We are looking for a Manager of Engi- 
neering. He is a man educated as an 
engineer, whose experience for the t 15 
years has been one of progress through 
the engineering departments of at least a 
medium-sized, 
manufacturer. He should 1 now be the chief 
engineer of such a 
at least $12,000 a _—_ A higher present 
salary could be evidence of greater desir- 
ability. The types of manufacturers in 
whose employ he will be found include 
chemical, drug, cosmetic, or food compa- 
nies employing the most modern produc- 
tion niques. He will have been re- 
sponsible for all new construction and 
equipment, as well as other engineering 
functions, for this =~ aa | for at least the 
past five years. of real accom- 
plishment, rather pay a ential for ac- 
complishment, is a requisite. In the posi- 
tion we want to fill, he will have the 

portunity of earning $20,000 and up. 

eadquarters will be “Middle Atlantic 
— ff and “city” with a minimum of 
travel. 








If you are interested and can initially 
meet the qualifications stated, please reply 
stating your present position, your educa- 
tion, a brief resumé of your experience 
since college and full personal statistics. 
You may be assured that your reply will 
be kept most confidential. It is of utmost 
importance to us to keep it so, too, and 
any interview resulting from your reply 
must be with that understanding. 


P-3866, Chemical Engineering 
330 W. 42 St., New York 36, N, Y. 








OPER. POWDERED METAL DEPT. 


Here is a rare opportunity for a man 
qualified to operate a small powdered 
metal parts department. 

He should have 5 years or more 
experience with technical background 
equivalent to a graduate engineer. His 
background should include tool & die 
experience with a thorough knowledge 
(precious metals) of fabrication and re- 
lated metallurgy. 

Must have ability to control quality & 
costs and recommend products to be man- 
ufactured. We want him to develop a 
small dept into a significant part of our 
business. 

Forward complete details of your ex- 
perience, training and salary requirements. 
All replies will be treated confidentially. 


P-38841, Chemical Engineering 
330 W, 42 St., New York 36, N. Y. 








Experienced Chemical or Mechanical En- 
gineer wanted by leading chemical manu- 
facturer located in Chicago. Prefer man 
between 25 and 35 years old with engi- 
neering experience in connection with 
chemical processing plants. Salary open. 
Moving expenses will be paid, Your reply 
should contain your complete personal his- 
tory, employment record and salary re- 
quirements. Send snapshot if available. 


P-3926, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Il. 





| Chemical, 


| duction work in 


MILL METALLURGIST for large per con- 
centrator, to work direct) er Asst. 
Superintendent and be in full charge of all 
testing and research. 


SMELTER SUPERINTENDENT, graduate 
Metallurgical or Chemical Engi . with 
peri It perati and mainte- 
mance. Design or construction would be 
valuable. 
Large eegper Company Chile, South 
America -year contract. Transportation 
both ways and salary while traveling paid 
by Company. Good opportunities. In reply 
ive complete details. 








P-3741, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 








CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 


Call, write or wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 








7 W. Madison St. Chicago 2, It. 


CHEMICAL ENGINEER 
WANTED 


The Tennessee Valley Authority needs 
an experienced boiler feed-water con- 
trol engineer for high-pressure, high- 
temperature steam plants in its Division 
of Power Operations located at Chatta- 
nooga, Tennessee. This is a_ staff 
engineering position. Salary range, 
$4735-$6575, depending upon training 
and experience. Applicants must have 
a college degree in Chemical Engineer- 
ing or equivalent. Retirement benefits, 
annual and sick leave, 40-hour week. 
Write to the 


Tennessee Valley Authority 
Division of Personnel 
Knoxville or Chattanooga, Tennessee 











neriere ( Rox tg Address to office nearest you 
NEW YORK: 
CHICAGO: 
SAN FRA NOISOO: 


POSITIONS VACANT 


SALES ENGINEER: Promotion makes possible 
outstanding opportunity for experienced 
young sales engineer, Midwest manufacturer of 
corrosion-proof process equipment for the 
Steel and Electroplating Industry. 
To manage New York Sales Office. Send com- 
plete resume, P-3946, Chemical Engineering. 


68 Post St. (4) 








INTERESTED IN ROCKETS? 
THIOKOL CHEMICAL CORPORATION 


Offers unusual opportunities in Basic Re- 
search, Design, and Development of Rocket 
Motors and Solid Propellants to: 


CHEMISTS 
CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 
STATISTICIANS 

nnet at all levels of training and 


Qualified 





CHEMICAL ENGINEER, graduate of recog- 

nized school, to do process development pro- 
heavy chemicals by large 
Florida chemical manufacturer 
to P. O. Box 3269, Tampa 1, Florida giving full 
details including education, experience, photo- 
graph (if available) and salary desired, in first 


| letter, 


| mixing, 


| DEVELOPMENT ENGINEER- 
ket Development Chemist or Chemical Engi- | 
| neer. 
velopment of new products and application of | 


| WANTED: 


QUALIFIED SALES Engineer—For Isocyanate 

program, Experience in plastics and polyes- 
ters preferred but not essential. Background in 
spraying and applying resinous sys- 
tems desired. Training period for proper man. 
Eventual travel. Age under 30, Salary open. 
P-3790, Chemical Engineering sa 
Industrial Mar- 


Analytical type experienced in market de- 


surface active chemicals. Membership in tech- 
nical associations preferable. Travel eastern 
half of U. 8. Under age 30. P-3793, Chemical 
Engineering. 

GRADUATE engineer, preferably 
Chemical for consulting and field sales work. 


| Three or more years sales experience desirable 
| but not essential. Young man preferred who can 


| ess industry 
P-3860, 





advance in fast growing concern serving proc- 
Territory in South and Southeast. 
Chemical Engineering 


SELLING OPPORTUNITY OFFERED 


REPRESENTATION 
New York Area. Well established manufac- 
turers’ agency desires to broaden their activi- 
tles and are interested in additional represen- 
tation. RW- 3813, Chemical Bugincoring._ 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $5,000 to $35,000. We 

offer the original personal employment serv- 
ice (established 44 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected, Ask for particulars, R. W. 
Bixby, Inc., 653 Brisbane Bldg., Buffalo 3, N. Y. 


POSITION WANTED — 


EXECUTIVE ASSISTANT or Public Relations; 

Desires connection in capacity of executive 
assistant or public relations with reputable 
company in New York City, Brooklyn or Long 
Island area. Past experience in public relations 
and personnel with ¢, leading manufacturer, 
Presently engaged in production engineering 
and executive management with a private for- 
mula processor, Wesleyan Univ. B.S. degree; 
age 44, married, two children, excellent health. 
PW-3868, Chemical Engineering. 


Address reply | 


experience will find members: UK, our organization 
stimulating, pleasant, and pr 
Sens ‘ar of your qualifications or letter of in- 
quiry 
Personnel Department 
Thiokol! Chemical Corporation 
Redstone Division 
Huntsville, Alabama 











LICENSEE WANTED 


to manufacture and sell the Stromberg Safety 
Liquid Level Indicator in USA or Canada or both, 
This unique, it is 

success with widespread applications. 
particulars write: Sven Fahigren, Lake Archer, 
Wrentham, Mass., or AB A. Ekstroms Maskinaffar, 
Floragatan 4, Stockholm, Sweden, 














WANTED—Metropolitan | 


BUSINESS OPPORTUNITY 
he Owner of a well equipped Chemical and Bac- 
torte ological Laboratory located in a 4 erew- 
ing industrial city, whose industries he has been 
serving for twenty years is willing te sell a half 
interest in his coneetting and analytical business. 
Business has doubled in volume over the past twe 
years. For partioulars write to: 
BO-2702, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, TL. 











ee 
WORRIED? 
ORRI H 


—_— 


If it’s a mat- 
ter of selling 
one machine 
or an entire % & 
plant, quickly oe % 
—confidentially 
Stop Worrying! Send List To 


“CONSOLIDATED” 


See our advertisement on opposite page 
RRA ONL TRIE TE TEE 








SANITARY ENGINEER 
Opportunity available for Sani Engineer in an 
eappnding pulp and paper mill located in the 
Middle Atiantic States. Age 25-35 years. xpe- 

m pollution and 
ence, Good 


y ent. resume of educa- 
tional background and industrial experience. All 
replies confidential. 
P.3527, Chemical Pagiqsering 
330 W. 42 St., New York 36, Y 











MANUFACTURERS’ [REPRESENTATIVES 


Established ouston serving Oli, 
Inauetriea In Loulclans and 


T now handling process ne 4 
ae an construction materials, 


RA-2870, Chemical Engineering 
520 N. Mictions Ave., Chicago 11, Ill. 











DRYERS — SCREEN BELT 
Proctor & Schwortz 
One 8 ft. wide by 87 ft. centers 
One 8 ft. wide by 48 ft. centers 
Gas - Oil Fired - with Motors & Controls 


P. O. Box 431, San Bernardino, Calif. 
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SEARCHLIGHT SECTION 


Say When and Where 
You want REPAIR 
and 
WE'LL BE THERE 


A 24 hour Round- 
the-Clock Service 


“Consolidated” gives you the 
facilities of the country’s largest 
rebuilding Shop for ASME-U69 
code work. We recondition 
thoroughly and promptly HEAVY 
PROCESSING EQUIPMENT. We 
also repair and build Pressure 
Vessels, Jacketed Kettles, Vulcan- 
izers meeting code requirements. 


GOOD USED EQUIPMENT 


DOESNT “€OST”’ 
-IT “PAYS” 


when you buy it from 
A Long Established Company 


NOTE THESE SAVINGS 


1—#28 Devine Vac. Shelf Dryer, 20-59''x78” Shelves, complete. 

1—Troy 6x14” high speed 3-roll mill roller bearing m.d. late type. 

3—3’x50’ Rotary D.H. Dryers or Coolers. 

6—Sperry 18x18” iron recessed Filter Presses, 18 chambers. 

7—Pebble Mills, 800 gal. 6’x8’; 235 gal. 5x4’; 125 gal.; 50 gal.; 25 gal. 

a & Snow Jacketed Closed Agitated Kettle, 1800 gal., 10’ dia.x 
* deep. 

1—S. W. 5‘x10’ stainless single Drum Dryer, 1004, m.d. 

4—DMikro Pulverizers, 4TH, 2S1. 3—Anco 4’x9 Chilling Rolls. 

3—Majonnier S/S Vac. Pans, 3’, 4‘,6’. 3—B&J Rotary Cutters, #2, #1. 


TUBULAR 
EQUIPMENT 


We have on hand one of the larg- 
est stocks of tube sheets, cupro 


3—#12 Sweetiand Pressure FILTERS, 48 
leaves on 3” c/c. Leaves are bottom 
drainage, grooved rim, bronze with 
AU monel covering. Cap. each 642 
sq. ft. filtering area. Excellent con- 
dition. 


2—STAINLESS STEEL Baker Perkins 
“Termeer” Continuous Centrifugais, 
Model S-12-SB. 


1—All MONEL Enzinger jack. pressure 
Filter, 8 leaves, 2.8 cu. ft. cake 
volume. 


2—CME CONTINUOUS CENTRIFUGALS, 
STAINLESS STEEL, 21” solid bowl, 
handles 10/20 gpm 1000/2000¢ 
cake discharge per hour. 30” x 40” 
solid bowl, #316, handles 25/50 
gpm, 2000/4000# cake discharge 
per hr. UNUSED. Also two lab. size 
7” solid bowl and screen types, 
tainl steel, available for testing 





Link-Belt Co. Roto-Louvre ROTARY 
DRYERS. 7502-16, Type C, 5’2” 
dia. x 16’ long, with 7304 S/S con- 
tact parts. 4207-10, 2'7" dia. x 10’ 


1—300 Gal. Stainless Steel Vacuum Pan. 


1—Read Standard horiz. dbi. ribbon 
Mixer, center disch. 8’ x 36” x 42”, 
2,000#, 480 gal., practically new. 

1—Oliver 6’x6’ Rotary Filter, acid proof. 


1—Day #30 Imperial dbl. sigma biade, 
jack. Mixer, 75 gal. 


NEW Condensers & Heat Exchangers 


Available for Immediate Shipment 


7—700 
tubes, 

3—170 sq.ft. Condensers, admiralty 
tubes, 5’8” lon 

1—550 sq.ft. Ht. Touhenguie, 54" O.D. 
admiraity tubes. 

1—260 sq. ft. Heater, Cupro Nickel 

Cupro Nickel 


“0 Pete, Aluminum 
'2V, 


tubes, 8’ lon 
6—180 sq.ft. 
tubes, 544" 
1—292 sq. ft. Jacket Water Cooler, ad- 
miralty tubes, 8’ long. 


Send for details & prices 


eaters, 
0.D. 


nickel, admiralty and aluminum 
tubes, plain and finned, enabling 
us to give you immediate service. 
Repairs may be done in our shops 
or our crews will visit your plant 
for retubing and repair of Heat 
Exchangers, Condensers and other 
types of tubular equipment. 


METAL SPRAYING 


We are fully equipped to do metal 
spraying in a broad variety of 
metals at our plant or on your 
premises. 


Our 37 years of experience in re- 
building and furnishing a broad 
line of EQUIPMENT to the PROC- 
ESS INDUSTRIES is your best as- 
surcnce of satisfaction. No matter 
how urgent your requirements, we 
are ready to serve you. 


SELL US 


& YOUR SURPLUS MACHINES 
1—Day Imperial jacketed Mixer, 75 gal. La —OR ENTIRE PLANTS 


3—Anco 4 x 9 Chilling Rolls. wR SEND LIST, TODA i 


> CONSOLIDATED prooucrs to. wo 


154 Observer Highway, Hoboken, New Jersey 
SPACE PREVENTS COMPLETE LISTING ©@ WIRE ©@ PHONE e 


long; carbon steel construction, com- 
plete with all auxiliaries. = 4 
Phone, wire, write 


REPAIR DEPT. 
for prompt service. 


N. Y. Tel.: BArclay 7-0600 
Tel.: HOboken 3-4425 


Cable Address 
‘Hoboken, N. Jj 


OR WRITE 


‘Equipment 
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SEARCHLIGHT SECTION 


FANS... BLOWERS... EXHAUSTERS 


NEW AND REBUILT 


30% to 5 0% Savings — — Stock Shipments 


No matter what your requirements are, we can supply 
you now. 28 years of exclusive rebuilding of this type of 
equipment enables us to “fully guarantee” of equipment. 
Send us your requirements or write for complete listings 


today. 





peas SIZE . Cc 3 
yote-Conn ; R 3 955 ; 
Roote-Co an O56 STEEL PLATE EXHAUSTERS 
moses. conn 22 x 5 
Roote-Conn F g Z 
Roote-Conn., . d Q MAKE 
Rootse-Conn., .. ; 5 | ald nen 
Rootse-Conn > i 5 Stock Pr 7 peer ey 
Roots-Conn ‘ , No. Make Size . Oz. pron hs 
Roots-Conn 76 \ 7 1601 General Blower 1630 : 3 1 American 
peed ane f : 06 529 Ingersoll Rand FS377 ‘ Sturtevant 
a 2415 b15- 5 ‘ New Y Ay 

pone ‘Onn 4 RCR 10 32: Spe meet 2020 a DD ‘ 3: Bunalo. 

yote-Coun . ‘ 23 , f 5 Alien Billme er D-f 7 275 a 
Roote-Conn.;. 82x32 RCDH 7.5 14950 feet ipedel 80k Sees re. 


CENTRIFUGAL FANS ; Soartevant 


SIZE TYPE nae American 
1) FH 4 4 


me ee NONI OOO 
WH DKVH NS 


American American 


American ay is a 5 
( : i 

Bayley. = GUARANTEED 
New York.... a ME 5 39! 

Sturtevant... . Des. 3 2 o 


IMMEDIATE WM. W. MEYER & SONS, INC. 
DELIVERY 8243 ELMWOOD AVE., SKOKIE, ILL 
Chicago Suburb Chicago Telephone — KEystone 9-8250 


We feature all leading makes 








ONLY A PARTIAL LIST 


NEW-—WEARLY NEW—and STILL INSTALLED 


6 New Devine vac. driers #5—10 shelf—one with 1 Hersey 3' x 24’ monel drier 
stainless shelves 1 Buflovac monel 1 and 2 effect evaporators 
4 New Stokes vac. shelf driers model 138-H5—8 and 2 3000# steel jacketed ribbon blenders 


4 shelves a ; : 1 4’ stainless International conical blender, 25 cu. ft. 
1 Baker-Perkins size 16 vac. jacketed mixer with ex- P é 
plosion-proof motor Sigma Blades Type BB 2 Plate fabricators 7500# dry powder mixers 


3 Bird 40” suspended centrifuges 40-20 HP steel baf- | Triple effect evaporator 154 sq. ft. per effect 
fled, solid basket 5 Louisville de-watering presses 
3 Colton #5'%T tablet machines Reeves drive 5 HP 9 New Kingsford stainless 2” pumps 


motors ; ‘ , ’ 
1 Shriver 36” filter press, iron, closed delivery, 32 2 her ae al Bros. Jones Netico agitator drives 


chambers plate and frame é B R Stok 
5 Pfaudler 50 to 500 gal. glass-lined jacketed and 6 oe nach-Huss, Stokes vac. pumpe—I5 to 196 


agitated reactors ‘ ae 
1 Sweetland #12 filter l wad Baker Perkins 100 gal. Hydraulic tilt Jacketed 
igma blades, explosion proof motor & vacuum 
1 Feinc 5‘ x 3’ all monel vac. filter operation 


1 500 gal. Baker Perkins unidor Jacketed Mixer Mis-ellaneous new stainless and Haveg pipe valves 
25 Aluminum condensers, 400 and 600 aq. ft. and fittings 1” to 12” 


What Have You for Sale or Trade — Call us at our new telephone number 


CHEMICAL & PROCESS MACHINERY CORP. 
146 GRAND STREET | WOrth 6-3430 | WPS EAR a 5 


NEW YORK.13, N. Y. 
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SEARCHLIGHT SECTION 


We challenge you 


DRYERS—KILNS 


4—Reeves 7'x160’, 4 is shell. 

1—Vulcan 8’x125', 4%’ 

2—Allis Chalmers S480 ae shell. 

1—Link Belt 7’x45’, 2" 

I—F. L. Smidth 4‘x30’, “ shell. 

1—Allis Chalmers 6’x35’ Rotary Dryer. 

1—Vulcan 44’x50' Rotary Dryer 

5—Link Belt Hersey Setury 1 Dryers 3’x24’, 
3'10"x16’, 7'5’’x20'. 

4—Louisville Steam Tube Dryers 6’x50’, 
6’x30’, 5‘x28’. 

6—Devine a Shelf Dryers with 20, 17, 
14, 9, 6, 4 shelves. 

1—Stokes 30°48" 3’x15’ Rotary Vacs. 

4—Buflovak double drum 60’x144’’, 42’’x90", 
36x84", 32x52”. 

1—Devine 2‘x4’ Vacuum Drum Dryer 316 SS. 

2—Buflovak 6’ dia. Crystalizers. 

1—Buflovak 6’6’’ dia. Vac. Crystallizer $.S. 


FILTERS 


2—Oliver Monel 8’x10’ Rotary-Vacs. 
2—Eimco 8x8’, 4‘x4’ Rotary Vac. 
8—Oliver Rotary Vacuum 11’6’’x18’, 11'6’’x 
14’, 8’x12’, 8’x10’, 8’x8’, 8’x6’, 3’xl’. 
1—Swenson 4’x2’ nickel Rotary ‘Vac. 
2—Sweetland #12 with 72 and 36 leaves. 
1—Niagarc #110-20 with 12 S.S. leaves. 
1—Sparkler #33-S-17 steel filter. 
1—Shriver 36’ P&F 42 chambers. 
4—Shriver 30’ P4F 30 chambers. 
8—Sperry 24 P&F 16 chambers. 
2—Sperry Aluminum 30” and 24” P&F. 
1—Sperry 36’ P&F 4 eye, heresite coated. 
2—Sweetiand #3 all stainless, 12 leaves. 
12—Filter Press Skeletons, all sizes. 


CENTRIFUGALS 


1—Bird 48’ Suspended Monel. 

1—-Bird 40’ Suspended 347 SS. 

2—Bird 40’ Suspended, rubber covered. 

1—AT&M 36” center dlung, rubber covered. 

1—Fletcher 30” Suspended, steel. 

1—Tol t 26° d steel. 

2—Tolhurst 30” center lun steel. 

2—Bird 32’x50", 18’’x2 Contlonous. 

1—Sharples Nozljector DH. 2, 304 S.8. 15 

2—Sharples C-27, C-20 Stainless 
Super-D-Hydrators 

¢~Iieaeies 16P Saioak and SS Super Cen- 
trifuges. 





HP. 
Steel 


LIQUIDATION 


Texas Petrochemical Plant 


Full Details on Request 


TOWERS AND COLUMNS 
7'x25'6", 


7'x42', 
4'x72', 


6—Stainless Steel 8'x61‘6”, 
é , 4'x70', 2'x39". 
7'6"'x55'6", 

6’x63’ » 4110’, 

3’6"'x63', 28"'x60", 2'x75'. 





Complete Oxygen Plant rated at 
175 tons per day 95.5% pure 
oxygen. 











HEAT EXCHANGERS— 
CONDENSERS 


2—1440 sq. ft. 304 S.S. 754 PSIG, 340°F. | 
3—1345 sq. ft. steel, 704% PSIG, 300°F. 
2—-1125 sq. ft. steel, 8503 PSIG, 900°F. 
9—Kettle type reboilers, steel & SS, 1250, | 
1125, 750, 660, 400 & = sq. ft. 
58—Atmospheric heat echanger ye | 
304 S.S., 715, 477, 358 & 108 sq. | 


a ce ee ee ee ee es ee ee ee ee ee ed 


OTHER ITEMS 
| 


1—Union Boiler 300 HP, 200# W.P. 
2—Oliver 8’x10’ Monel, Rot. Vac. Filters, | 
2—10,000 gal. steel welded Pressure 
Tanks 175 PSIG. 
10—6‘x30' ASME Horizontal 
Tanks, 75% pressure. 
4—IR 24” Centrifugal Pumps 8000 GPM ] 
Engine operated. | 
90—Centrifugal Pumps 11!/2’’xl" to 8’’x6"’ 
steel and stainless steel. | 
3—I.R. Propane Compressors 
driven army oe hr. 
2—Clark, Bros. ‘gas Engines 4100 crM | 
model MA-4 T50 
3—High Pressure Furnaces Natural gas 
fired, 242 to 15 million BTU per hr. 
1—Blaw Knox 13,000 gal. steel welded | 
Pressure Tank 200 PSI. 


Storage | 








NEW COMPRESSORS 


2—Ingersoll-Rand Air Compressors 3580 
CFM, 110 PSI, Type PRE-2, size 30’’x 
18x22", 200 RPM with LR. Class 
1210-HM-2 Aftercooler with conden- 
sate traps, control, 600 HP G.E. Syn- 
chronous motor, exciter and panel. 








NEW EQUIPMENT 


Contact us for your fabricating work 
from single items to complete plants. 
We specialize in construction of all 
types of Tanks, Kettles, Reactors, 
Condensers, Evaporators, Stills, etc., 
in all metals in accordance with 
ASME and API Codes. We also can 
rebuild your present equipment. 


PULVERIZERS—CRUSHERS 
1—Devine 5‘x10’ steel, jacketed Mill. 
3—Abbe 6’x10’ porcelain lined, jacketed, 

Pebble Mills. 
2—Raymond 3 and 5 Roll High Side Mills. 
4—Hardinge Mills 41’x16", 5x22", 5’x36", 
6’x22", 10'x48". 
6—Patterson 6'x8’, 5’x6’, 4’x5’, 2%'x3'2', 
brick-lined Pebble Mills. 
5—-Abbe 3'x4’, 3’x3}2’ Lag ae 2 ey 1 
2—Premier Colloid Mills 8” dia., 88. 
1—Jeffrey 30x24" Hammer Mili, ad * 
3—Raymond, Gayco Separators 12’, 
4—Mikro Pulverizers, #2TH, #iSH, tist 
and Bantam. 


SCREENS 

1—Day #81 single deck 40’x120"’. 
1—Patterson single deck we 55. 
1—3#42 Rotex double deck 40'x8 
1—#11 Rotex single deck 20° ae”, 
1—3#23 Rotex three deck 20'’x80". 
4—Tyler Hummer 4’x15’, 4’x10’, 4‘x5’ single 

deck with V-16 Vibrators. 


MIXERS 
4—Baker Perkins 300, 100, 50 and 1 gal. 
sigma blades, jacketed, post 8.8. 
1—Baker Perkins 50 gal. JEM, 5 
4—Baker Perkins, 2 gallon, Bonk otal steel, 
Sigma Blades. 
1—Robinson 4000+ steel powder. 
6—Rodgers 400 to 3000# powder. 
4—Simpson Intensive Mixers #40. 
8—New Portable Agitators 1% 5 HP. 
4—Day, Ross 8 and 50 gal. Pony. 


KETTLES—STILLS—-CONDENSERS—. 
TA 


NKS 
1—Pfaudler 500 gal. glass lined, jacketed, 
agitated Reactor. 
2—Blaw Knox 800 gal. 38.5. .agitated “Re- 
actors 1007 int. press. 
6—Evaporators, single and multi-effect 300 
to 14,000 sq. ft. 
9—Heat Seshamnenen 8.8. 50 to ee v9 ft. 
5—Buflovak Condensers 20 to 90 s 
2—Groen 125 gal. 8.8. jktd., agitated Kettles. 
1—2800 gal. 316 8.8. Tank with coils. 
3—2300 and 1400 gal. Aluminum Tanks. 
6—Glass-lined Storage Tanks 6000 and 8000. 


MISCELLANEOUS 
7—Stokes Vacuum Pumps 10 to 100 CFM. 
6—Stokes R, D3, B2, F, Tablet Machines. 
1—Kux Rotary Tablet Press Model 15-25. 
10—Nash Pumps TS12, TS8, H7, L3 MD571, 


#4, #2. 
2—Cumberland #0 Rotary Cutters. 
4—Olivite, Duriron ruber and stainless 
seel Centrifugal Pumps 1” to 6”. 





| IF YOU DON’T SEE IT LISTED—ASK FORK IT—WE HAVE IT 





TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Justin 6032 


EQUIPMENT COMPANY 
2401 THIRD AVENUE, NEW YORK 51, N. Y. 
Telephone: CYpress 2-5703 + Cable: Bristen, N. Y. + 


W rite ALAS phone complete Tabachaaalehatelal Send us your surplus equipmen ts today 


Cuemicat Encineertnc—October 1954 





SEARCHLIGHT SECTION 


Specially Priced for Quick Sale 


MIXERS 


650 to 850 gal. Jacketed Mixing Tanks. 

Day 35 to 75 gal. Steam Jacketed Imperial 
Double Arm Mixers. 

Day 650 gal. Jumbo Steam Jacketed Mixer. 

Koven 2000 gal. Spiral Jacketed Mixer. 

Stokes, Day New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


Baker Perkins, Day, Readco Heavy Duty, 
3 to 160 gals., Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Day, Robinson, 15 to 10,000 Ibs., Dry Pow- 
der Mixers. 


LABELERS 


Resina LC, Capem ISF, Elgin Cappers. 
Burt and Kyler Wraparound Labelers. 


Pony M, MX, ML, World, Ermold, Pneu- 
matic Labelers. 
Pneumatic and World Straightway Auto. 
Labelers. 
FILLERS 


Pfaudler King C9 S.S. Rotary Filler. 

S. & S. G1 and HG-88 Duplex Auger Fillers. 

Triangle Elec-Tri-Pak G2C, A6CA, NIC, 
A3A Fillers. 

Filler 4-Head, Elgin 5-Head and Hope 
6-Head Stainless Steel Piston Fillers. 


PACKAGING 


Standard Knapp 429 Carton Sealers. 

Pneumatic Scale Cartoning Line. 

Miller, Hayssen, Package Machinery, H-S 
Campbell, Transwrap, Oliver Wrappers, 





various models. 


Machine —.. 


Established 1912\co=n/ 


MISCELLANEOUS 


Colton 2, 3RP Rotary Tablet Machines. 
Colton #5%% Single Punch Tablet Machine. 
Abbe 6’ x 8’ Jacketed Porcelain Lined 
Pebble Mills. 
Mikro 4TH, 3W, 1SH and Bantam Pulver- 
izers: Schutz O'Neill Mills. 
Rotex, Robinson, Tyler Hummer, 
Western Sifters, all sizes. 
Oliver, Sweetland #2, Sparkler, 
Shriver, Alsop Filters. 
Eppenboch V9 Aloxite Grinding Mill. 


Great 


Sperry, 





OVER 5,000 MACHINES IN STOCK—INSPECTION INVITED 
Complete Details and Quotations Available on Request 


UNION STANDARD EQUIPMENT CO. 


318 322 Lafayette Street 


New York 





+200 J. H. Day 300 Gal. Sigma Blade Jacketed 
xer. 


2—Duriron Pumps Leal Milk t€ 

2—Hardinge Con eal 8 Mills 6’x22”, 

c—feareae coms #4 
20— Jack sition ot 
ry J 





imk paces 


i oh ¥ 12” wide, 
Fenn ts 42”x52". 





H. LOEB & "SON 





NEW AND GOOD-AS-NEW i sorcegggaa 


i—Rotary Dryer direct fired iy hana dy 

i—Kennedy-Van Saun Rotary Dryer, 

Davenport Rot 

i—Gruendler 

2—Ransome Rotating Drum FA ig ain x 116". 
., 265 @ jacketed 

x22" Sor. Stone Lined. 


Type Mixer, 30”’x! 
6—Steam jacketed Blackburn: -Smith Filters. 


ton Hydraulic Presses 

3—3,000 gal. Jacketed Kettles with Turbo Agitators, 
i—Abbe 140 gal. Pebble Mill, burr-stone lined. 

. 4643 LANCASTER AVE. 
° PHILADELPHIA 31, PA. 





HEAVY Y PRESSURE _ STORAGE TANKS 


000 Gal. pg da Pres. 
518.000 Gal. 80 Ib. Pres. iI. Ky. * “ear. 
2—35,500 soe Sal. 60 ib. Pres. U vo 


1—8600 G ee yt \, 
16—10,000 “L800 Gal. AR’ Gar’ Tanks, Wt. & 
6—25,000 Gal. % In. 50 Ib. 10°6"x40", Ga. 
LESTAN CORP. ROSEMONT, PENNA. 








ABOUT TO DISMANTLE 
MUST MOVE AT ONCE 











eNews HP, 350 rpm, New West- 

house Exp. proof. 

BLO ERS-EXHAUSTERS—4500-6500-10,000 cfm 
and 6 New Sturtevant 35,000 cfm design 7, 
size 115 

AIR SEPARATOR—16° dia.—Sturtevant w /50 
HP Vee belt drive. 

FORK LIFT TRUCK—Hyster—-7500% capacity, 

New En i PY ra tires. 

CRUSHERS, JAW—11x26 Champion. 

HAMMER MILLS—Wms. Reg. #1—8x14 & GA 
30, 24x30 (125 HP). 

BALL MILLS—5'4x22. manganese liners, 200 
HP Synchronous motors. 

HARDINGE MILLS—3’x8”—5’x36" (w/classi- 
fier), 6'x22”—17'x48"’—10'x48"—all with 
motor drives. 

as ex ¥~ Double trough 15°'x10’, 
Ww P 50 gallon double sigma, Simpson 

AAS 4% EAG w/motors 

putvEkizER™ Sturtevant #1 Ring Roll w/25 


PEBBLE °MtiL—4 gallon lab.—100-225 (one 
new) and 1600 gal. porcelain lined. 
NASH HYTOR VACUUM + -igiaea 673—MD 


623—H 5 all with mo 
Se and 4x5 » Single-triple 


LAWLER COMPANY 


DEPENDABLE PROCESS EQUIPMENT 


All items In Stock . R for Your 
Inspection And Immediate livery 
6. Step Jacket ketties up to 1000 gal. 
‘owder mixers 50 to 5000 pounds. 
Chartotte Galioid Mills, M3 “y mee 
§ Seow it 8S Paste Filler, Automati 
aadlee y bk Jkt. ga lined ord” aw 


ead ic 
to 1000 h. Oo or Gas tired 

Pan te rol aa x Fisher sre cooled 

Lecutith Conttancas Titter 

Link Belt Shaker 4 x 

| sod set ners "a 

Tablet Presese single & 


We our en CALL, WIRE, 
ia 
” ‘or Blea tome items (CEES 


Ay i and 5, 40 trays 





10S1-S8 WEST 35™ STREET 
CHICAGO 39, ILLINOIS 


1. Swenson Continuous Vacuum Cooling 
Crystallizer, rubber lined. Cap. 1670# 
Epsom Salt Crystals per hr. 


. Feinc 6’-0” dia. Horiz. Filter type 304 
S.S. Screen—24 Sq. Ft. 

. Direct Heat Rotary Dryer 4'x30’ Stain- 
less Steel Lined. 


. Shriver 30’’ Four Eyes, Closed De- 
livery C.1. Filter Press 18 Ch. Hydro. 
Closure. 


Mise. Tanks, Agitators, Pumps, Kettles, 
Sifters, etc. 


INSPECTION BY APPOINTMENT 


The MACHINERY & EQUIPMENT Cory 


“ 


SO  LEETAESE LA 
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LIQUIDATING 
LITHOPHONE MFG. PLANT 


located in Delaware. 


1—Traylor Rotary Kiln 10’6” dia. x 112’ 
1—Allis Chalmers 6’ dia. x 16’ long 
steel lined continuous Ball Mill 


3—Patterson & Abbe 4'6” dia. x 12’ 
cont. Pebble Mills 


3—Charlotie Colloid Mills, model #50, 
75 HP motor 


1—Bird solid bow] Centrifuge 36” x 50”. 


10—Muffle Furnaces 24" dia. x 8'6” long 
rotary chrome nickel alloy tubes 


1—30” C.I. Filter, 46 ch. 


2—24" Sperry Recessed Plate Filters, 
33 plates 


10—Trough Belt Conveyors, 11’ to 99’ 
long 

6—Pan Conveyors, 12’ to 135’ long 

1—4700 gal. Nickel Clad Tank, Agit. 

1—2000 gal. Stainless Clad Tank, agit. 

5—Dorr Thickeners 22’ and 15’ 


Lot of Miscel. Items—Wood Tanks, Steel 
Tanks, Crushers, Bins, Pumps, Con- 
veyor, etc. 


2—S. S. % gal. Autoclaves, 
2000+ pr., Agit. 

15—Distillation and Solvent Re- 
covery Columns—8” to 72” 
dia, — Aluminum, Copper, 
Steel, Stainless Steel 

4—Steel Reboilers, 785 sq. ft. 

1—Sharples 16P St. St. Centri- 
fuge 

1—A.T.&M. 48” Susp. Centrifu- 
gal, Perf., St. St. Fume Tight 

1—Bird 48” Susp. Centrifugal, 
Perf., T347 St. St. 

2—785 sq. ft. T316 St. St. Heat 
Exchangers 

5—1200 sq. ft. Steel Shell & 
Tube Heat Exchangers—Un- 
used 

1—Stokes 3’ dia. x 15’ L Jack- 
eted Rotary Vacuum Dryer 

6—Atm. Double Drum Dryers, 
22” x 38”, 20” x 60”, 42” x 
120” 


SEARCHLIGHT SECTION 


LARGE STOCK 


1—Feinc Rot. Vac. Filter, string 
disch., encl. housing, 46” 
dia. x 6’, alum. 
1—Oliver Precoat Rot. Vac. Fil- 
ter, encl. housing, 53” x 9, 
rubber cov. 
6—Stokes & Kux Pellet Rotary 
Presses 
1—B-P +14 JEM Univ. Jktd. 
Mixer, Vac. Cov. 50 HP, 50 
gal. work. cap. 
2—W & P 100 gal. Sigma Blade 
Jktd, Mixer 
1—Day 10 gal. St. St. Sigma 
Blade Jktd. Mixer 
1—Pebble Mill 6’ D x 8’ L. 
20—Alum. Tanks—500 to 6000 
gal. 
30—Welded Steel Tanks—3800 
to 15,000 gal. 
30—Agitator Drives 3 HP to 40 
HP. 
2—DeLaval ADVK-6 Stainless 
Steel Yeast Separators 








LIQUIDATING DISTILLERY 
Cleveland, Ohio 


36” dia. Copper Beer Still and Bubble 
Cap Columns with condensers 


3800 gal. Vacuum or Pressure Cooker 
with agitator and vacuum pump, 


HQ. FOR STAINLESS 
STEEL EQUIPMENT 


QUUEOOGRUGSUGOOOUHOOAOUDUODEOUEOOGROGRRUGOGGHOGROOGESOOEUEOEROOGUUDONOGUCSOEOOEOGCOUUOOORENOSNGOUSOURESOUEREOAGOOOGCCGROCUOUGOOEUOUROEEOUUOOOUOEEOUOEUEOESOOEOEEOELE 


IT WILL PAY YOU TO 
INVESTIGATE OUR 


ASME 85# 
Dracco Pneumatic Grain Unloader. 
250 bu. hr. 


10 Copper Tanks—450 to 2300 gal. 
Pumps—Coolers—Grain. equip., etc. 


USED EQUIPMENT IN STOCK—50 S.S. Storage Tanks from 
15 gal. to 8000 gal. sizes. 15 S.S. Pressure or Vacuum Tanks 
from 9 gal. to 1100 gal. sizes. 20 S.S. Shell & Tube and coil 
type Condensers and Heat Exchangers from 14 to 785 sq. ft.; 
50 S.S. Jktd. open top Kettles from 35 gal. to 500 gal. 4 S.S. 
Jktd. agit. closed Reaction Kettles, 100, 450, 550 gal. 











ANOTHER SALE 
DISTILLERY EQUIPMENT 
Louisville, Ky. 


60” dia. Copper Rectifying Column 

Raymond Flash Dryer 12’ dia. 

Rotary Steam Tube Dryers 4° x 40’ 

42” x 120” Double Drum Dryers 

(10) Spiral heat reclaimers or ex- 
changers—100 & 200 sq. ft. 

(9) 107,000 gal. Vert. Steel Tanks 

(3) 20’6” D x 66’6” H Steel Grain Silos 


Rotex Screens 40” x 96”, 48” x 96” 


Bucket Elevators, Screw Conveyors, 
Blowers, Pumps, Condensers, Yeast 
Tanks, etc. 


CONVERTING OR CHANGING EXISTING EQUIPMENT— 
(Your own equipment or our stock)—-Can be done in our own 
shops utilizing good used or surplus new materials. 


FABRICATION—(IN OUR OWN SHOP)—Heliarc welding 
Water-quenched stabilized welds. Large stock of type 304 and 
type 316 sheets and prefabricated tank sections and heads 
carried in stock assuring quick delivery of tanks. 


PERRY 


EQUIPMENT CORP. 


1413 N. 6th St., PHILADELPHIA 22, PA. 
HUGUANGGAOUOUEGHOOUGCEEOUOOCEEOOUCEGEOUOOCEEOUUOOGEOOOOEORDDOGOUGEOONCGGOOOGOOOOSOOUOCSOOUOOUGSOOUOGESESOOOCUOOOUCESONOOOUGOEDDOOOOCODDOOUGSNOOOOOEOONOOOOOOOANOOOUNTS 
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Equipment 
Bought & Sold 


Chicago Branch 
617 Davis Street 
Evanston, Ill. 


Phone 
STevenson 4-7210 
Cable—PERI 


Phone 
Davis 8-0926 


ai 
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ATTENTION VISITORS 
CHEMICAL EXPOSITION Oe 12-15 


WE ARE NOW IN OUR NEW LOCATION 


BECAUSE OF MUCH LARGER QUARTERS, WE WILL BE ABLE TO 
SERVE OUR INCREASING LIST OF CUSTOMERS IN AN EFFICIENT 
MANNER, AND BECAUSE OF OUR COMPLETE REBUILDING FA- 
CILITIES, WILL BE ABLE TO MAKE QUICK SHIPMENT OF PRAC- 
TICALLY ALL TYPES OF PROCESS MACHINERY AND EQUIPMENT. 
WHEN IN CHICAGO VISIT US AT OUR NEW OFFICE AND WARE- 
HOUSE, AND WHENEVER THE NEED ARISES FOR GOOD REBUILT 
AND GUARANTEED PROCESS EQUIPMENT, GIVE US THE OPPOR- 
TUNITY TO QUOTE. SEND US YOUR INQUIRIES FOR EQUIPMENT 


SUCH AS: 


AGITATORS— CAPPERS— DRY ERS—EXPELLERS— 
FILLERS—FILTERS AND FILTER PRESSES—STEAM 
JACKETED KETTLES AND TANKS — LABELERS — 
COLLOID, HAMMER, ROLLER AND PEBBLE MILLS 


—POWDER, 


LIQUID AND PASTE MIXERS— 


SIFTERS — CENTRIFUGALS — PULVERIZERS — 
CONDENSERS—PUMPS 


We are always interested in purchasing your surplus equipment for 


cash. Send us your listings. 


LOEB EQUIPMENT SUPPLY CO. 


818 West Superior St. 
Telephane: Seeley 8-1431 


Chicago 22, Ill. 
Our 31st Year 


Ba! 


= 

Prices Slashed!!! 
All equipment in our stock can be 
purchased at 25% to 50% of the 
new cost 

REACTORS—DRYERS—S/S COLLOID MILLS 

MIXERS—PUMPS—FILTERS— 
EXTRACTORS ETC. 





NEW—STEEL & S/S MIXERS 
KETTLES & TANKS 


Fabricated To Your Specifications 
Engineering Advice Available 











We Buy Complete Plants Or Single Units 
YOU CAN BANK ON 


EQUIPMENT 
CLEARING HOUSE, INC. 


111 33rd STREET, BROOKLYN, N. Y. 
SOuth 8-4451—9264—8782 








FOR SALE 


APV Heater, 8 pair S. S. Plates, 200 G.P.H. 
Rouble Effect 8. 8. Evaporator. 


. . » agit. 
. ir , Trailerized, 
. Kettle, 35” x 27”, 

eo! Kettles, 75% jkt., A.S.M.E. 
75 to 1,500 gal. Homogenizers or Viscolizers. 
26” Centrifugal Extractors, copper baskets. 
Model 148C Stokes High Vacuum Pump, !' 2 
3 Ton Clark Fork Lift Truck, solid tires. 
35 H.-P. International beng | Ae 


H.P, 


Fitzpatrick ‘‘M’’ Hammer Mi 
30 Ton Howe Suspension Tank Scale. 


Send us your inquiries 
LESTER KEHOE MACHINERY CORP. 


1 East 42nd Street New York 17, N. Y. 
MUrray Hill 2-4616 








KILNS: 4'x28’, 6'x80', 8'x45’', 8’x125' & 10’x125’ 

‘x$0’, 6’ Re "35 , ’ 

48, 75 H. P. Motor. 

x30’ DOOR 3 TRAY 4 COMPARTMENT THICK. 
3—DOOR THICKENERS A-26’, Dia. 10’ Deep. 

ma dpm BOWL 3'x24’, 10x10” CLASSI- 

BALL MILLS S’x18’, 5’x14’, 5’x10’, 6’x7', 6’x8’, 
6'x10', 6’x12’, 86 MARCY, 7x6, & 7x5. 
HARDINGE MILLS 10’x48”, 8x48", 6’ Ps 

ROD MILLS 4x7, 4x14, 5x10, 5x14, 8x12. 

HEAVY MEDIA SEPARATION PILOT PLANT. 

STANHOPE, 60 E. 42nd St., N. Y. 17, N. Y. 

















FOR SALE 


Tolhurst 48” Centrifugal, perf. basket— 
suspended basket——con'tous type. 

B & P 100 gal. w.c. Mixers. 

Lab. B&P Mixers 2% gal, New. 

B&P 50 gal. w.c. double arm mixer. 

Sparkler S/S Filter—33D17. 

Patterson 5x6 Jacketed steel ball mill. 

Patterson 4x5 Burhstone Pebble Mills. 

Fitzpatric Double drum dryer—32"x52”. 

Buflovak Double Drum Dryer—32”x100" 
complete. 

Mikro 2TH Pulverizer. 

Mikro 3TH Pulverizer. 

12” to 36” P & F Recessed Filter Presses. 

In Stock At All Times: New & Used 
Kettles 2% to 1000 gal. S/S or plain 
steel. 

Additional Mixers in stock—Ribbon & 
Sigma blades. Laboratory to 5 ton 
size. 


We have a complete inventory of Chemical Procese- 
ing Equipment on hand at al) times. 


AARON Equipment 


PHONE: CHesopecke 3-5300 


Company 


g0 &, Iilinols 











7 Baker-Porkins 20 cu ft double sigma Mixer * 
36” Shriver P & F Filter, 20 chambers, wash 


* Double Ribbon Mixer, 2000%, 15 HP gear motor * 


Sperry 18” x 18” Filter, iron. 25 rec plates 

we Sherry 30” x 30” Filter, 30 rec. plates (6) ve 
Sweetiand £12 Filters, 36 & 48 leaves, Hydr clos 
Eimco 8’ x 8 Filter, rot. cont. pract new 

* Oliver Precoat Filter, 8’ x 10’ rot cont iron 
Tyler Ty-Rock Screen, | deck enclosed type 
Rietz RD-1-12 Disintegrator, 20 HP motor 
Abbe Lenart Dispersal Mixer, 220 gal 30 HP 

% Vulcan Solvent Extraction Plant. Acetone 
Rotex #42 single deck Screen, 48” x 96” 
Lehmann 16” x 40” 3 roll mill, water cooled 
Dixie Hammermills, Model 3620 Non-clog 75 HP 
Enterprise steam tube Rotary Dryer 6° x 60’ 
Patterson Reactor, 320 gals with 4 speed drive 
Devine Vac Shelf Dryer 38 x 44, 8.8. shelves 

* Rotary Dryer 6’ x 50°, %” plate, 25 HP drive * 
Rotary Dryer 5° x 67’, 5/16” sheli with drive 

W Vulcan Kiln 8 x 105" 5” shell, £0 HP drive * 
A T & M 30” solid steel bas Cent. 7. HP mot 

% Sharples Super-D-Cantor, Model PY-14 8.8. * 
Pfaudier 300 gal Reactor, Stainless, agit 

te Raymond 6’ Double Whizzer Separator, 7. HP yy 
Diamoad 2-Sigma Arm Mixers, 125 gal cap, jckt 

ty Moore Gall Mills, 4’ x 5’, 4’ x 3’. Ghd motorr a 


* PLEASE NOTE * 

Space limitation makes it impossible to list all of 
the more than 10,000 items we have available. The 

® largest stock on the West Coast. Please send your ® 
individual inquiry. We have the right machine for 


® your job! * 


GOOD USED EQUIPMENT 
Y AND 
MENT COMP. 
514 Bryent Street © Sen Frencince 7” Coli 





More For Your Money j 





For Sale For Sale 


1—Eppenbach Stainless Steel Home Mixer, com- 
plete with a 72 HP Explosion-Proof Motor. 

i—Baker-Perkins 100 Gal. Stainless Steel Mixer, 
double-arm, sigma blades, with 20 hp ex- 
plosion-proof motor. 

i—j. H. Day #2, 75 Gal. Brighton Mixer. 

5—Pebble Milis 40 to 500 Gal. 

10—Pony Mixers, 8, 15 and 40 gal. 
HIGH SPEED Roller Mills 9”x24” to 16”x40”. 

i—Motor Driven Beit Conveyor. 

3—8” Premier Colloid Mills, watercooled. 

2—*281 Mikro-Pulverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 











CUSTOM REFINING 


FACILITIES ... 
AVAILABLE ( 


WANTED 


Wastes 
e 
UN 


yarn CHEMICAL & 
ENGINEERING CO., Inc. 


2-7360 
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Perens 


QUALITY 
EQUIPMENT 


BOILERS—(9) Kewanee 304 HP, 125 psi, Fire- 
box, Semi-Portable, complete. 


eo Cee ee AT&M 42” Suspended, 
16SS, 30/15 HP, XP Motor, Unloader. 

40" Fletcher 304 S/S, Suspended, Bottom 
Discharge 15 HP. 

Sharples, Super-D-Hydrator, Stainless Steel. 

NEW, Sharples, Super-D-Canter, PN14, Stain- 
less Steel. 

nee, 304 S/S, pette type, closed 
feed, 15 HP, TEFC M 


eee x mE came e CFM 
0 PSI 600 HP Motors, a, 
on 


CONDENSERS—(2) NEW Steel Shell, Cupro- 
Nickel Tubes, 154 & 107 sq. ft., 100 psi. 


eS ae Tube, 6'x35’ ME (27) 
5” & (27) 3” Tubes, 90 PSI, 10 H 
Rotary, bdo" x¥" welded, ai” 
FILTERS—(3) Vacuum, Oliver 8’x10’, Steel 
pee wood deck, 35% submergence, agi- 
ate 


s 
eB 
MILLS—Raymond 5-Roll, ise Side 50”. 
Ball, Abbe GPH, Steel 6 
Hammer, Williams #3, i. with Trap. 
NEW, Micro Pulverizer #2SP, with Pre- 
Crusher Roll. 
& 
fe 


MIXER—300 gal. Baker Perkins 18-DIM, 304 
S/S, Sigma Blades, Bottom Disch. 30 HP. 
NEW 140 cu. ft., Dble. Shaft,, Paddle 4’x19’. 


PUMPS—(19) NEW Dayton-Dowd, Iron Centrif- 
ugal, 43 to 744 GPM, 184 to 380’ head. 
SIFTERS—2’x6’ Aero Vibe, Single deck. 
TANKS—Aluminum (2) 6,000 gal. 8’x15’x34", 
50 PSI, Oy 
Lead lined, 12 000 gal. 12’x13’x'4" 8% Lead, 
Transite Cover. 
Steel, 12,000 gal., 8’x32’x14”. NEW 
Steel—135, 000 gal., 30° x26" xY% welded, 
coiled, cone roof. 


HEAT & POWERCO., INC 


70 Pine St. New York 5, N. Y. 
HAnover 2-4890 


Machinery and Equipment 
Merchants l 


oL'atest TYPE 
METALLURGICAL AND 
CHEMICAL EQUIPMENT 


EXCELLENT CONDITION 


Hardinge Conical Ball Mill 10’x48” 

Oliver All Iron Rotary Vacuum 
Filters 

Buflovak Twin Drum Dryer 

Dorr Type A Thickeners 

Allis-Chalmers Type 222 Gyratory 
Crusher 

Link Belt Screw & Belt Conveyors 

Norblo & Sly Dust Collectors 

Dorr, Morris, Worthington process 


pumps 
Research Corp. Electrostatic Pre- 
cipitator 


The above items include = 
auxiliary equipment with indivi 
ual motor and control 220440/3/ 
60. The equipment may be in- 
spected on foundations. 


Complete List with Specifications 
Available. 


The VULCAN 
DETINNING CO. 


SEWAREN, N. J. 
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Desirable “BLUE CHIP Equipment 
At HALF PRICE and LESS 


Available for Immediate Shipment 


A SQUARE CITY BLOCK FILLED WITH 
GOOD EQUIPMENT FOR YOUR INSPECTION 


te A. T. & M. 42” Type 316 Stainless Suspended Centrifugal; 30/15HP. 
% Sharples Super-D-Hydrators; Models C20 and C27 in Stainless. 

Sharples Super-D-Canter Type 316 SS; Model PN 14. 

Bird 36” x 50” Centrifugal Filter; Rubber Cov. S.S.; 40HP. 

Horizontal Vulcanizer 6’ x 10‘; Simplex Door; ASME-U69; at 125#PSI. 
Buflovak Stainless Clad Vac. Filter-Dryer; Jktd; 78” x 58” complete. 
Stokes Rotary Jacketed Vacuum Dryer; 30” x 10’ complete. 

Devine Vacuum Shelf Dryer No. 12; shelves 40” x 42”. 

Squier Stainless Clad Rotary Atmospheric Dryer; 30” x 20’. 

Bagley & Sewell Double Drum Dryer; 28” x 60” with Accessories. 

C.E. Two Stage $.S. Flash Drying System; 1000 Ibs. evap. per hour. 
Louisville Steam Tube Dryer; 54” x 40’ with Cooler 38” x 20’. 

Rotary Jacketed Vacuum Dryer; 52’’ x 102”; Dust Collector & access. 
Mojonnier Stainless Vacuum Pan; 3’ x 10’ with Calandria Section. 
Copper 2000 gal. Vacuum Pan; manhole type; coil heated., 

Stainless Vacuum Still; 425 gal.; 56” x 50; Jacketed. 

Zaremba INCONEL Double Effect Evaporator; 60” x 17’ and 84” x 15’6”. 
Swenson Quadruple Effect Evaporator: Long Tube Vert. Film Type. 
Stainless Steel Bubble Cap Column; 16 sec.; 854" x 19”; complete. 
Aluminum Column; Bubble Cap; 60 plates; 272" dia. x 36’ high. 
Vertical Stainless Steel Condenser; 13’ high; 231 S.S. Tubes; 220 sq. ft. 
Pfaudler Glass Lined Jacketed Reactors; 150 gal., 400 gal., 1000 gol. 
Monel 750 gal. Reactor; Jacketed and Agitated; 5‘ x 5’. 

Lancaster Stainless Lined Rotary Reactor; 300 PSI; Int. 50” x 17’. 
Dopp Cast Iron Jacketed and Agitated Kettles; 650 gal.; 61” x 68”. 
Bethlehem Cast Iron Sulphonator; 79” x 7412"; with Coils in Jacket. 
Readco 210 gal. Jacketed Heavy Duty Double Ribbon Mixer. 

Robinson Unique Stainless Steel Mixer with Sifter; 17” x 30” x 20”. 
Stainless Steel 40 cu. ft. Double Ribbon Jacketed Mixer; 32” x 96”. 
Sprout Waldron Stainless Ribbon Mixer; Continuous Cylinder; 28” x 12’. 
Baker Perkins 200 gal. Jacketed Double Arm Mixer; size 17; BB/V11. 
Stainless Tumbling Barrel Mixer 5‘ x 5’; baffled interior; 3 HP. 
Lancaster Mix Mullers; Type EAG3 and EAG4 with accessories. 
Gruendler Supermaster No. 1 Hammer Mill with 15 HP; cap/1000 Ibs. per hr. 
Mikro No. 4 F Pulverizer; requires 40 HP motor. 

American Ring Roll Pulverizer with 50 HP 3/60/220-440 V motor. 
International Type X24 Pebble Mill 8’ x 8’ with 50 HP gearmotor. 
Patterson Buhrstone Lined Pebble Mills; 5’ x 8’; 6’ x 6’ and 6’ x 8’. 
Hardinge Conical Ball Mill 10’ diameter x 48” face. 


TRADE IN PLAN — RENTAL — PURCHASE PLAN 


OVER 5000 UNITS IN STOCK 
Send tor LATEST BULLETIN for Complete STOCK LIST 
FRED 2. FIRSTEHBERG, Pres. 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 
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NEED AIR? 


CALL 


AMERICAN AIR of JERSEY 
AIR FOR SALE or RENT 
SINCE 1902 
GAS © DIESEL © STEAM @ ELECTRIC 
NEW AND QUALITY REBUILTS 


PORTABLE 


Lindsay (GAS 
+s — hol CPT —Worth (GAS) 


Worthington (GAS) 

Worthington (Gas. & DIESEL) 
Sullivan w/Buda Power Unit—Skids 
Worthington (GAS & DIESEL) 
Worthington (DIESEL) 

Worthington (DIESEL) 


STATIONARY 


Soooooooo 
THT 
PSF tte ttt 


BIG SAVINGS IN GUARANTEED EQUIPMENT 


DRYERS & KILNS 
atten 45, & Schwartz Autom. oe tay Dryer 


2x6 R 
ryer 40" x a G2" Shelves. 
5’ Kiln brick lined, complete. 
2—Albright-Neil 4’ x 9’ Atmos. rs rears. 
i—Buffalo Vac. Drum Dryer 24” x 


CENTRIFUGALS & CENTRIFUGES 
4—Tothurst 40” Suspended Type Congpae. 
8—Centrifugals 12”, 30°, 40” 4 Steel, Cop- 
Pm + Staintess & Rubber Lined 

harples Centrifuges 5A Stainless, Also 26. 
3—De Laval Multiple Clarifiers #200, 300 & 301. 


FILTERS 
i—Valtlez 41 Stainiess Covered Leaf Suter, type 49. 
Sperry & Shriver 12° to 36” iron & w 
Sweetiand & Oliver Rotary Vac. Fitters. 


KETTLES & TANKS 
i—15 gal. Autoclave, agitated. 
i—Dopp 350 gal. C.f. Jack. Vac. Kett 
Devine & Stokes Impreg. Units 30” & oe dia. 
Devine 1000 gal. closed Jack. Steel Kettie. 
1—2300 gal. vert. agit. Jack. Steel Kettle. 
&—Jacketed Kettles 50 to 2500 gals. 
i—250 gal. Lead-Lined agg 
50—Stainiess Alum., Copper, Glass & Lead Lined 

Kettles & Tanks. a new Stainless. 

{—250 gal. vert. Copper ettie. 


PULVERIZERS & MILLS 
Patterson 30” x 42”, 6’ x 5’, 6 x 8B’ Pebble Mills. 
Abbe 30” x 36” Pebble Mill. Also Jar Mills. 
#1 Raymend Automatic Pulverizer 3 H.P. motor. 
Reymond +00 Pulverizer 30 H.P. Complete. 
Raymond Mills. 
soffrey 18” x 18” ame Roll Srsaher. 
Buchanan 5” x 12” Jaw Crus! 
Hammer Mills & nabalane Py to 50 H.P. 


i—Sechultz-O’ Neil 20° Putverioare. Also #1. 
Williams #3 & 2xx Hammer M 
i—Robinson 18” & 22” Atenition mitts, 
i—Lehman 4 Roll W.C. 12 x 36” Steel Mill. 
3—S! 9x32”, 12°30" & 16"x40”. 
if. high yy” Rolier Mills. 
ouchin 18” x 36”, 4 Roll od mg Stone Mills. 
a & wy Rotary Cutters, Mid ied & #i. 
—U. 8. & Premier i'/2 H.P. Colloid Miits. 


MIXERS & SCREENS 
Baker Perkins double arm 100, 50 & 9 gals. 
5—American Tool gal. Churns. 
on “yy pinate & double arm to 200 gal. 
pare & 40 gal. Pony Mixers. 

Read & 80 *y vert. Mixer, 

6—Lead & Paste Mixers 50 to 150 ate. 
i—Tyler 3’ x 5’ Vibratory 2 Deck on. 
Patterson 42” dia. Stainless Conical Blonder. 
10—Dry Spiral Mixers 50 to 3000 # 
12—Portable Elec. Agitators /, to 3 H.P. 


MISC, & SPECIAL 
er 8 oz. Injection + age Machines. 
Stokes 2280 — dia. Pretorm Machin 


150 
So d 75, HP Centrifugal Pump, 250 PSI. 
Scale Capper M.D. 








" |—Mareo 200 Staint 
Filling Machines powder: paste & liquid 
Rotary & Single Punch Tablet Machines, //2” to 4”. 
i—Howe Mogul Barrel & my, Picker 
2—Worthington 12” x 12” x 12” Vac. ‘Pumps. 
6—Devine Stokes & Buffalo Vac. Pum 
Soap Machinery for Toilet Laundry. Chip Liquid. 
Plastic & Rubber Mills & Calenders. 
Plastic & Rubber Hydr. Presses, Extruders & In- 
jection Moulding Equipment. Banburgs. 
Revolving Pans, Boilers—Gas, Oil & Coal. 


ooooconocooese 
HHRMA 
PS FFFetet tts 


35 1 20 x 12 Pennsylvania 
70 PSI 1s/16 x 14 Penn Duplex 


AFTER COOLERS © AIR RECEIVERS 
VACUUM PUMPS 


14x 7 Ingersoll 15—20 HP 
18 x 7 Worthington 1 Tod HP 


NEW bey STAINLESS & CARBON —_, BUILT TO YOUR 0 aaa 
BUY YOUR SURPLUS MACHINERY & COMPLETE PLA 
PARTIAL LISTING, WRITE FOR BULLETINS 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 














PIPE 


SURPLUS NEW and USED FOR SALE 


PIPE PREFABRIGATION 














STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction — 


Fully insulated Equipped with man- 
head. Suitable for milk, food producta, 
lily white chemicals, solvents and fine 
lacquers 


VARNISH TANKS — USED 54” diameter 
x 14'6” high (or long) \” Steel — Weld- 
ed construction 1700 gallons 

MISCELLANEOUS TANKS—Various sizes 
and types 


ERMAN-HOWELL DIVISION 


LURIA STEEL & TRADING 
CORP. 
332 South Michigan Ave. 
Chicago 4, Ill. 


Telephone: Wabash 2-0250 








EQUIPONOMICS 


BIRD Conrinuoye CANTRIFUGE—te” x 50°—~ 
Ty ¥pe 304. Comp 
ww ry a Construction, 3”, 6” & 


ith M 
ER—F liter 88 Ra 5 Model 33D9 NEW. 
ites! and 8. 36 gal. to 250 gal. 
100 PSI. 
MILLS—25, a ball jar, 10 gal.; Pebble, 250 
al.; 3-roll, | 
XERS—D. A. Sigma, jktd. Steel and 8. 8. 2%. 
50, 60 & al. 


TANKS——Glass, "lead, rubber lined, 8 8. 35 gal. 
We ~ on ol equipment and complete plonts 


PROCESS PLANTS SERVICE, Inc. 
333 Rehway Ave. Elizabeth, N. J. 
Phone: Elizabeth 4-2722 
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Albert's Prefabrication 
meets the most exact- 
ing specifications for 
Oil, Chemical, Con- 
crete, Asphalt, and 
other Industrial re- 
quirements. 


Butt Welds * Bending All 
Types * Coiling * Ma- 
chining * Threading ¢ 
Beveling ¢ Lining °* 
Pickling © Galvanizing 
¢ Sand Blasting * Pre- 
heating © Stress Reliev- 
ing ¢ Testing ¢ 
Pipe—Wrought Iron-Steel 
© Seamless ¢ Electric 
Weld ¢ Spiral Weld « 
lap Weld « Butt Weld 
¢ Shore Dredge * SPEED- 
LAY « 


* BROOKLYN 11/N.Y 


Booklet 


BRR}. seeey at NORTH 137H ST 


ly co., 


Piling — Sheet piling- 
lightweight-Tubular all 
sizes. 

Pile Fittings — All types 
ond sizes for steel and 


pipe supp 





FIRST CHOICE OF 
MEN WHO KNOW 


REAL VALUE AND 


ECONOMY IS 


GELB 





gallons each. 


chambers with hydraulic closure. 





1—Pfaudler Glass lined, Series R, 500 gal. Jacketed Vacuum 
Reactor, with Impeller Type Agitator and Drive. 
8—Pfaudler Glass-lined Vacuum Receivers, 50 gallons each. 
5—Vertical Aluminum Storage Tanks, 4,000 gal. ea. 
3—Open Top Type 316 Stainless Steel Jacketed Kettles, 700 


15—Open Top Stainless Steel Jacketed Kettles, 600 gal. ea. 
1—Shriver 36” x 36” Heresite lined continuous thickener, 15 








AUTOCLAVES—KETTLES—TANKS 


1—Alloy Fabricators Stainless Steel Jacketed 
Vacuum Reactor, 30 gal. with agitator. 

1—Type 347 Stainless Steel Storage Tank, 
1500 gal. E 

1—Patterson Kelly Stainless Stee] Jacketed 
Autoclave, 50 gal. cap. 200% Internal 
Pressure. 

1—Patterson Stainless Steel Vacuum Re- 
actor, 50 gal. 

1—1600 gal. Type 347 Stainless Steel Storage 
Tank. 


1—Type 316 Stainless Steel Storage Tank 
with coil, 3,000 gal. 

1—Stainless Steel Jacketed Kettle, 2,800 gal. 
capacity. 

a ~~ ata Tank, 10,000 gal. capac- 
ity, 125 p 

2—Haveg ‘ coll Tanks, 2,000 gallons each. 

1—Combustion Engineering Stainless Steel 
Jacketed Autoclave, 500 Gals, 300 PSI. 

1—Struthers Wells Steel Jacketed Vacuum 
Reactor, 1800 Gals. Cap. with Drive, Tur- 
bine Agitator & Coils. 

12—Koven Stainless Steel Jacketed Vacuum 
Kettles, 380 Gals. Cap. Each. 


CENTRIFUGALS 
1—DeLaval Type 316 Stainless Steel Multi- 
Matic Centrifuge. 


1—Fletcher Stainless Stee] Suspended Type 
Centrifuge, 40°’ Perforated Basket. 


2—A. T. & M. Stainless Steel Susp. Centri- 
fuges, 48’ Imperforated Baskets. 


1—Sharples Type 316 S.S. Super-D-Hydrator, 
Model No. C-20. 


DRYERS—KILNS 


1—Buflovak Type 347 Stainless Steel Rotary 
Vacuum Dryer, 5’ x 20’ 

1—Link Belt Steel Roto ree Dryers, 71’ x 
20’. 


cincaenmtianienenstninuaniie 


DRYERS—KILNS 
3—Devine Single Door Vacuum Shelf Dryers, 
5-10 shelves. 
1—Stokes Rotary Vacuum Dryer, 3’ x 12’. 
1—Vulcan Rotary Kiln, 7’ x 120’. 
1—Louisville Experimental Laboratory Dryer, 
12” x 714’. 


1—Devine #A Laboratory Vacuum Shelf 
Dryer with 3 Stainless Steel shelves. 


FILTERS 


2—Feinc Type 316 Stainless Steel Rotary 
Vacuum String Discharge Filters com- 
plete. NEW. 

10—Shriver & Sperry hogy 2 and Frame Filter 
Presses from 12” 

1—Sweetland #2 isketes Steel Filter. 

os. fg 316 Stainless Steel Filter 
Model 33 D 7 

1—Bird Young Filter, 4° x 2’. 


MIXERS 


1—Gemco Double Cone 71/2’ Blender. 

6—Simpson Intensive Mixers #0 and #1. 

1—Patterson Stainless Steel Double Arm 
sigma blade Mixer, 21 gal. 

4—Baker-Perkins Double Arm Jacketed Sigma 
Blade Mixers, 100 gal. capacity. 

1—J. H. Day Stainless Steel Double Arm Jack- 
eted Sigma Biades Mixer, 150 gal. capac- 
ity. 

1—Baker Perkins Stainless Steel Dispersion 
Mixer, Size 15, Type VUMM, 100 Gals. 

5—I. H. P. Explosion Proof Gear Head Mixers 
with Stainless Steel Type 316 Propellers & 
Shaft, 445 RPM. 

1—Struthers Wells Double Arm “Northmas- 
ter’ Mixer, 50 Gals. Working Cap., 100 
Gals, Total Cap. 


Established 1386 


THE GELB 


SEARCHLIGHT SECTION 


GIRL - OCTOBER, 1954 








3—Type 316 Stainless Steel Storage 
Tanks, 5,000 gal. ea. 


1—Open Top Type 316 Stainless Steel 
Storage Tank, 1500 gal. 


1-Day 3-roll Laboratory Paint Mill, 5“ 
x 12” 


3—Buflovak Single Door Vacuum Shelf 
Dryers, 20 shelves each. 


1—Devine Double Door Vacuum Shelf 
Dryer, 13 Shelves. 








PULVERIZERS—GRINDERS—MILLS 

1—Eppenbach QV-8 Stainless Steel Colloid 
Mill with motor. 

1—Bauer Attrition Mills with 25 HP motors, 

1—Abbe #00 Rotary Cutter with 3 HP Motor. 

1—Mikro #2TH Stainless Steel Pulverizer. 


1—Mikro #3TH Mikro Pulverizer with 30 HP 
Motor. 


1—Mikro #3W Pulverizer. 


MISCELLANEOUS 


1—IPE Type 316 Stainless Steel 50 sq. ft, 
Evaporator, 


1—Lummus Stainless Steel Heat Exchanger, 
360 sq. ft 


2—-Downington Stainless Steel Heat Exchang- 
ers, 500 Sq. Ft. Each. 


3- Bye el Toor Vacuum Pumps Model No, 
T.S.- 


7 omae ial Exchangers, 360 Sq. Ft. 


R. GELB & SONS, inc, 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINERY 


| use U.S. HIGHWAY No. 22, 
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UNION, N. J. 


° UNionville 2- -4900 








PROFESSIONAL SERVICES 


PATENTS 
REPORTS 
TESTING 


PLANT DESIGNS 
INVESTIGATIONS MANAGEMENT 
GENERAL CONSULTING TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


RESEARCH 











R. S. ARIES & ASSOCIATES 


Consultants to the Chemical Industries 
New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
270 Park Ave EL 5-1430 New York 17, N. Y. 





Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 


JAMES P. O’DONNELL 
Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 
Start-Up 


New York, N. Y Beaumont, Texas 








W. L. BADGER 


Ann Arbor, Mich 
CONSULTING CHEMICAL ENGINEER 


569 South State Street 


Evaporation, crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations 


HALE ‘AND KULLGREN, INC. 


Specialists in Process and Plants for Rubber 
and Plastics 
A Complete Engineering Service 


including: Keonomic Surveys; Process Design; 
Installation; Contracting and Operation 


613 E. Talimadge Ave Akron 10, Ohio 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations —Reports—-Design—-Supervision 
Anniston, Ala, 


Augusta, Ga, Atlanta, Ga. 








J, PAUL BISHOP AND ASSOCIATES 


Food 
Consulting and Pngineers 
Chemical 
Specializing in 
Designing, Estimating and Engineering of New 

and Modernizing of Old Food and Chemical Plants 
and Processes. 

Internationally Known 

Write P. 0. Box 348 
Champaign Illinois 


KNOWLES ASSOCIATES 


Chemical—Metallurgical—Mechanical 
Pngineers 
Consultation —- Design 
Complete Plants —~- Equipment 
Heavy Chemicals —- Ore Dressing 


19 Rector Street New York 6, New York 
Bowling Green 9-3456 


PEACOCK CORPORATION 
PROPANE GAS INSTALLATIONS 
and 
ANHYDROUS AMMONIA PLANTS 


Paul E. Peacock, Jr., Pres. 
®ox 268 Westfield, N. J Westfield 2-6258 








BROWN, BLAUVELT & LEONARD 
Chemical 4 Industrial Engineers 
“Dependable Brigineefng For Profitable 
Operations 
470 Fourth Avenue 
New York 16, N.Y 
MU. 6-4712 





KOHN & PECHENICK 


Consulting Chemical Pngincers 


Plants Process -— Equipment 
DESIGN 
Reports ~ Trouble -Shooting — Appraisals 
262 Huron 8t. Brooklyn 22, N. Y. 





PILOT ENGINEERING COMPANY 


RESEARCH & DEVELOPMENT 

From idea through pilot plant 
DESIGN 

Process——Equipment—Complete plants 
PRODUCTION 

Supervision—Trouble shooting 
provements-—By-product recovery 


P.O. Box 8637 Washington 11, D.C. JUniper 8-9148 








CARL DEMRICK 


Technical Translations 


Send for Circular 
53 80. Broadway Yonkers, N. Y. 


THE KULJIAN CORPORATION 
Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 








SANDERSON & PORTER 
Engineers and 
Contractors 


New York Chicago San Francisco 








ENGINEERING CORPORATION 
OF AMERICA 


Chemical & Petro-Chem Process Plants 
Industrial Waste Treatment Projects 
Air Pollution Abatement 
Special Mechanical & Process Equipment 


203 Grove Street Westfield, N. J 
Westfield 2-7117 


CHAS. T. MAIN, INC. 


Engineers 


Industrial Plants 
Reports Design 


80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 


Supervision 





J. E. SIRRINE COMPANY 


Engineer 


Plant Design & Surveys covering Chemicals, Elec- 
trochemical and Metallurgical Production; Trade 
Waste, Disposal; Water Supply & Treatment; 
Analyses & Reports. 

Greenville - - + + + South Carolina 








RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Economie Studies 
Design——Development-—Research 


Lincoin-Liberty Bldg. Philadiephia 7, Pa, 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
evelopment 


457 Washington Street New York 13, N. Y. 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants - DESIGN - EQUIPMENT 
Economic - SURVEYS - Technical 
Process DEVELOPMENT - Product 
Registered Professional Engineer 


1411 Walnut St. Philadelphia 2, Pa. 











EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 


Organic and Inorganic Chemistry 
Processes—Products 


250 Mast 48rd St New York 17, N. ¥ 








METCALF & EDDY 
Engineers 
Industrial Waste Treatment 
Water Supply and Water Purification 
Stream Pollution Investigations 


Laboratory 


Statler Bldg. Boston 16 








THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 
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LINEUP OF WORTHINGTON 2-cylinder gas compressors at Frontier Oil's 
new Tonawanda (N.Y.) refinery. Units are rated at 600 hp each, 


Frontier’s new refinery gets Worthington compressors 





CUTAWAY VIEW of Worthington balanced-opposed com- 
pressor. Note low silhouette, modest foundation require- 
ments, and double-throw crankshaft which permits as 
many as four pairs of cylinders to be arranged on single 
compressor frame. 


At Frontier Oil Refining Company’s big new refinery in Tona- 
wanda, N.Y., two Worthington type BDC-2 balanced-opposed gas 
compressors have gone to work in the two stage compression of 
hydro-carbon gas mixtures. By selecting Worthington units, Frontier 
made sure of: 

Smooth, vibrationless operation. Two throw crankshaft with 
cranks set at 180 degrees gives opposed piston action. 

Low-cost installation. Packaged design provides quick and 
easy field assembly. Lack of vibration permits location on small 
foundation. 

In chemical plants and general industrial installations, these 
Worthington units are paying off in dependable operation. You can 
use practically any type of drive to power them. Like all Worthing- 
ton compressors, they are equipped with the exclusive Feather* 
Valve — lightest, tightest, most efficient valve made. 

Remember, no matter what your capacity or pressure require- 
ments may be, there’s a compact Worthington steam- or motor- 
driven compressor to fill the bill. Write Worthington Corporation, 
Compressor Division, Section K.3.5, Buffalo, N.Y. K.3.5 


* Reg. U.S. Put. Off. 


WORTHINGTON 


—_—_— ms 
Sa. 


Only Worthington Compressors give you Feather Valve Performance 


Y-Types * Balanced Angle e Balanced-Opposed ° Direct Connected Gas Engine 
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Platinum Clad... 


. . » Makes the corrosion resistance of platinum 
available for industrial use at reasonable cost! 
Platinum Clad is pure platinum — or a suitable 
precious metal alloy — bonded throughout to a 
base metal support . . . It can be spun into desired 
shapes, drawn into seamless tubing or fabricated 
into shapes of interest to the chemical industry 
. +. The platinum thickness can be as low as .005” 
with assurance that the surface is free of pin holes 
. . . Remember — that the platinum values are 
recoverable so that unequalled corrosion resistance 
can be obtained for little more than the cost of 
other special alloy equipment. 


Write for Booklet 96 giving complete details. 











BAK: E. R PRECIOUS 


& COMPANY 


METALS 





TIZSASTORSTREET,NEWARK5,NEWJERSEY 
NEW YORK © SAN FRANCISCO ¢ LOS ANGELES ¢ CHICAGO 
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INDEX TO CHEMICALS & EQUIPMENT 


Chemicals and materials 

Equipment and accessories 

Processes and services 

Flashback: Last month’s new products 


GUIDE TO TECHNICAL LITERATURE 


Chemicals and materials 
Construction materials 
Electrical equipment . 
Handling and packaging 
Heating and cooling. 
Instruments and controls 
Mechanical equipment 
Pipe, fittings, valves 
Process equipment 
Processes and services... 
Pumps, blowers, compressors 


INDEX TO ADVERTISERS 
Alphabetical list of firms in this issue........ 490 


CHECKLIST OF REPRINTS 


Editorial reports now available 


READER SERVICE POSTCARDS 


Get more information—fast 
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Quick way to keep posted. 
Now it’s easy. Just use CE’s 
new directory of products, equip- 


ment and services. It’s a com- 


plete, finger-tip reference to each 


month’s advertised items and new 


product developments. (p. 466) 


oe 


Now—yours for the asking. 

You can now get—free and fast 
—the latest literature on any topic 
in your field. Our comprehensive 
checklist can help you keep your 


technical files up-to-date. (p.476) 


a 


Who’s offering what today. 
Every month you'll find in- 
dustry’s most progressive firms 
among CE’s ad pages. You can 
use our advertiser’s index to 
check up on what they’re offering 


that will help you. (p. 490) 


wp 


For more information—fast! 

That’s where Reader Service 
postcards come in. They’re easy 
to use, bring quick results. Try 


one out today. (Inside Cover) 


465 





Your Directory of Chemicals, Saneiners and ‘Services © 


ics weedeat thu’s the bey 
to its location in this issue. The nv- 
merols show the page where you'll 
find the item mentioned. The letters 
loc&te ad positions on the page; the 
letters a, b, ¢ and A, B, C identify 
items on o page or in an ad. 


srg ta tba ete tga 
inside the back ‘cover. Simply circle 
cp eg 


Index to Chemicals and Equipment 


Find it tough to keep up with chemical products and 


equipment? 


You can use this master index as a quick way to 


spot exactly what’s in each issue on any particular item. 


CHEMICALS 


Absorbers, ultraviolet light. . 
Acetyl peroxide 
Acid 
Boric ite 
Citric, bulletin 15..... 
Dichloroacctic 
Oxalic, bulletin 34 
Peracetic (40%) 
Additives, borate 
Alcohol 


Furfuryl, bulletin 205 
Alkalies 

Bulletin 9 
peerage 
Aluminas ....... 
Aluminum chemic: ils 
Asphalts, rubber . . . 
Bag, sift-proof 
Borax 

Anhydrous . . 

Glass 
Calcium chloride, bulletins 4, 16. 149¢ 
Carbon, activated . .. 245 
Catalysts, platinum metal. 311 
Caustic soda . 290 

Bulletin 6 -149¢ 
Cellulose products . 292b 
Chemicals ..... A495, 447, 227 

Heavy & light metal com 

pounds 
Industrial . 
Rubber 


Synthetic organic 


Turpene .. 


108-9 
476I 
476] 

476K 


292c 


466 


Chlorine, liquid, bulletin 12... .149b 
Chlorobenzene, water-dispersible . 1501 
CT MeIORD so dese 423 
Coatings, vinyl . . 

Colors & pigments, ceramic 
Containers, shipping 

Cyclopentane derivatives 

Detergents 

o-Dianisidine 

Dicalcium phosphate . 

Diethy line glycol. .. 

DE SEL e 55s ss pvdowns 4760 
Eicosane, technical 
Electrochemicals 
Ethyl bromide 
Ethylene glycol 
Viberglas, high-density . 
Fumigants, grain & mill 
Glycerine 
Gums, silicone 
Hydrazine 
Hydrogen peroxide 
Intermediates . . . 

Latices, vinyl 

Maleic anhydrides 

Masking agents, odor 

Methocel 

Methyl chloride . 

Molybdenum disulfide 

Nylon, sunlight-resistance . 
Oils, industrial ... 

Ozone 

Paints, rubber masonry 
Pentaerythritol 

Peracids, aliphatic 

Peroxides, alkaline carth metal. 
Petrochemicals 


-BR240, 421 


rubber. 


if 
.477J 
257 


Petroleum chemicals 69 
m-Phenylenediamine . 477K 
Pigments 386 
Plasticizers 477M 
Polypropylene glycols 477N 
Potassium tetraboratc 478A 
Reducing & bleaching chemicals. .277 
Resins 
Acrylic .. 
Coatings for 
Nylon 
Polythylene 
Polyvinyl geon 
Synthetic 
Tetrafluorocthylene ... 
Rosin amine derivatives. 
Rosins & rosin derivatives 
Soda ash, bulletin 5... 
Sodium n-Borate .... 
Solvents 
Stannous chloride .... 
Sulphur 
Sulphur dioxide 
Sulphuric anhydride . 
Surfactants, nonionic . 
‘Terpene chemicals . . . 
‘Terramycin-hydrocortisone 
‘Thioureas 
o-Tolidine e 
2, 4-Toylenediamine 
‘Trimethyl borate .. 
Urea, crystal 
Water repellents, masonry 
Water treatment, alkalies & chlo 
rine bulletins 7, 8, 11. 14 
Weed killers 
Well cleaners, package 
p-Xylene 95% 
Yarn, neoprene treated. 


EQUIPMENT 


Absorbers, HCl 


477L, 


146A 


1494 
150B 
1SOK 
4$78L 
150G 
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Contents of This Issue . . . 
You'll find the product items in this 
issue's money and categorized as 


Giamiaaty ye materials 
Equipment “and accessories. 
Processes and services 
Checklist wf, Jost month's new 


Aluminum 
Amplifiers, indicating ........ 280B 
\nalyzer-recorders, oxygen, bulle- 
tin 52-829-56 
Analyzers 


Oxygen, magnetic 
Anodes, graphite 
Apparel, safety 
Asbestos, corrugated Bb seer hah pe 289 
Autoclave-reactors, catalog 2413... 
Autopositive paper 
Bag closers, portable 
Bags, multiwall . .. 
Balances, pressure 
SRE Serre re oes 55 
OE THRO 4 hits om ak 
Belting 
Belts 


Conveyor 


Blenders 
Dry batch 
Dry, twin shell, catalog 12 
Blowers 
Bulletin B-154 
Centrifugal 
Rotary 
Boilers 
Catalog AD-100 ... 
Packaged 
Automatic 
Breakers, enclosure 
Brine making process 
Bulbs, resistance 
Burners, conversion, baclhetievs 
R-100, R-230 
Car shakeouts 
Castings, steel 
Centrifugals .. esa 
Continuous 
Suspended 
Centrifuges ; 
Bulletin 1259 .... 
Chain, roller, data book 2457 


328-9b 
479A 





SOLKA-FLOC gives you 


double barreled action | 


As a cellulosic filter-aid SOLKA-FLOC 
will not only improve your filtration 
rates, keep screens cleaner, and save 
down time, but will adsorb many met- 
als such as iron, copper and other im- 
purities. 

Because it acts as a tenacious and 
selective adsorbent, SOLKA-FLOC is now 
being used by many medical and phar- 
maceutical laboratories for the purpose 
of chromatography. Manufacturers of 
caustic soda, industtial metals, pharma- 
ceuticals, etc., have found SOLKA-FLOC 
invaluable as an adsorbent filter aid. 


99.5% chemically pure cellulose, 
SOLKA-FLOC guarantees clear, pure fil- 
trate. It can be handled readily with a 
knife, will not gouge... gives a more 
stable cake, will not bleed... gives 
longer life to the precoat...is chem- 


ically inert, easily washable...can be 


CuemicaL EncIngerinc—October 1954 


burned to recover any valuable solids 
remaining. 

To meet your specific needs, SOLKA- 
FLOC offers you a wide range of grades 

. enabling you to obtain any desired 
combination of flow rates and effi- 
ciency of filtration. 

If you have a filtration problem of 
any kind, write to our Technical Serv- 
ice Department XX-00, in Boston. 


BROWN 143 


COMPANY, Berlin, New Hampshire 


COR PORA1 TION, L a Taaue, Quebec 
General Sales Offices: 
150 Causeway Street, Boston 14, Mass. 
Dominion Square Building, Montreal, Quebec 


London, England 
Johnsen, Jorgensen 
& Wettre, Lid. 

26, Farringdon St, 
London, E, C. 4 


Mexico City 
Commercial Tropical 
S.A 


Calle de Elba #32 
Mexico, D. F, 





LET BOARDMAN’S STAINLESS STEEL 


EXPERIENCE WORK FOR YOU 


In the manufacture of stainless steel products, ex- 
perience counts—experience not,only in rolling, break- 
ing, shearing, welding and other fabricating processes, 
but experience in the actual design of the stainless 
steel products themselves. 


Chemical dryers like the one shown here is but 
one of the many stainless steel products produced for 


industry by The BOARDMAN Co. ° 


This stainless steel ‘‘know-how"’ stems from a re- 
serve of almost a half century of BOARDMAN engi- 
neering experience, and from the modern, up-to-date 
fabricating equipment maintained at the BOARDMAN 
plant. 


ACCEPT THE BOARDMAN CHALLENGE 


Let our chief engineer fly to your plant 
for on-the-spot consultation about your 
stainless steel and other metal fabri- 
cating problems. Of course, there is no 
cost for this service, and you are placed 
under no obligation. Accept the BOARD- 
MAN challenge: Write, wire or tele- 
phone TODAY! 


tHE BOARDMAN co. 


NE LC 


PRODUCT INDEX ... 


Chambers, combustion, HCI. . .22-3c 
Chillers, liquid 
Circuit breaker-motor starters, 
bulletin BH 
Clarifiers, air & gas, bulletin 
SC-1047 
OR Pe Pe Bane 479C 
Continuous centrifugal 479D 
Cleaners 
Condenser tube 
Tube 
Cleaning systems, industrial, vac- 
uum 
Closures 
Coatings, protective ....484H, 4841 
Vinyl, technical bulletin 33... .215 
SME 5 soe 9 50-4 OF SEER 239b 
Coils 
Blast, catalog BC-1049 
Platecoils, bulletin P61 
Columns, fractionating 
Combustion units, tandem 
Compressors ......... 8, 268A, 471 
Air, centrifugal 
Rotary, bulletin C-5A 
COTE so. oso 6 FS RSS 262-3c 
Surface 
Condulets 
ene Ws kos Rie ices 482C 
Controllers, temperature 
Controls 
Temperature, catalog 400...... 92 
Valve, catalog L-54 
Vibration 
Converters, dry ice 
Conveying equipment 
Conveying systems 
S| a aE Go 220-1 
Pneumatic 
Conveyors 


Multi-tier 
Pneumatic 


Tubular 
Coolers 13b, 262-3b 
Air quenching, bulletin O7B7869 
43b 
ONIN fools ob a nai aie ocee 22-3b 
Catalog PE-S ........... 153b 
Copper & copper alloys. . . .213, 16-7 
Couplings, shaft 
Covers, roid tank... 660 60655 <i 266B 
Coverings, roll 
Crushers 
Gyratory, primary 
Gyratory, secondary 
Jaw 
Rotary fine 
Crystallizers 


METAL FABRICATING SPECIALISTS FOR MORE THAN 40 YEARS 
Defoamers 


Demineralizers 
es 2a eer 285a 


PRESSURE VESSELS INCLUDING A.S.M.E. CODE VESSELS © BATCHERS © BINS © BURNERS 
COLLECTORS © CONVEYORS © DRYERS © DUCTS © ELEVATORS © FANS © FEEDERS © FLUES 
GRADING EQUIPMENT © HOPPERS © MIXERS © STACKS © STERILIZERS © TANKS © WASHER? | 
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Desulfurization process 
Dispersers, disk 
Doors, automatic 
Drives 


Fluid power 
Gear 
Power 

Catalog 574 
Shaft mounted 


ok eer Serre tere 272B 
Drums, acid 
Dryers 
Lectrodryers 
Pan 
Rotary 
Rotary direct 
Spray 
Drying systems, vacuum 
ed ere R443 
errr 273a 
Cloth tube, catalog 372 
Cloth flat bag, bulletin 102... .481 
Bulletin 909-A 
Electric precipitation 
Reverse jet 
Water waste 
Ejectors, three-stage 
Elbows, long tangent, catalog 54.433 
Electric equipment 
Elevators, bucket ....... 243d, 318b 
Evaporators 
Exchangers, film type, bulletin 
HE-7 
Exhausters, rubber lined, bulletin 
242-F 
Expanders, tube 
Extruders, resin 
Fabrication 
Alloys BL387 
Heavy equipment / 
Heavy metal equipment. . . .262-3e 
Metal & wire products 
Process equipment, catalogs 550, 
501 
468, 486 
347, 480H, 481A 


Apron 
Chemical 
Chemical, solution, dry materi- 
als, bulletin 45-H8......... 259 
Drv materials 
Rotary vane 
Fillers, liquid 
Filter aids 
UW: SS nr ae 301 


—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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if it’s 

Stainless Steel Plate 
Any KzE..auy shape 
you save at 

G. 0. CARLSON, INC. 


AVING anything is a tall order today. However, at G. O. 
) Carlson, Inc. there’s a saying that goes like this... “we 
make it easy for our customers to do business with us.” 
This means that Carlson customers save time, save effort, 
save money. How? First, through Carlson experience — years 
of experience in handling stitalets steels exclusively. Then, 
Carlson specialists know how to make the most out of every 
pound of material and efficiently use Carlson’s special equip- 
ment for cutting stainless steel to shape. And finally, custom- 
ers pay only for what they want—and nothing else! 

The segment of a tank head illustrated is typical. Made of 1 

thick, Type 302 stainless steel, the head blank measures 210! 

in diameter and weighs approximately 9900 pounds. So accurately 

was this segment produced that no “truing up” of the abrasive cut 

straight edge was required prior to welding two segments together. 
It is this unique ability in handling difficult work that makes 
customers enthusiastic about the G, O. Carlson, Inc. services. 
For your next job in stainless steel plate . . . let Carlson do it. 
Your inquiry will receive prompt attention, 


Stainless Steels Exclusively 


‘“GCARLSON, ine. 


Plates * Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 





Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or adapted to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


DURABLA 


114 LIBERTY STREET 


470 


MANUFACTURING 


ef « 
~s 
- 

- 

= 

= 
‘| 
- = 
= 

. 


ly corrosive fluids, and in any posi- 
tion. They will handle vacuums of 
one micron or discharge pressures of 
thousands of pounds per square inch. 
Standard equipment on many 
pumps, DURABLA Valve Units are 
made in fifteen sizes, designed to 
meet over 300 variations in instal- 
lation requirements. They will fit 
any reciprocating pump, new or old. 
A DURABLA engineer will be 
glad to help you work out a plant 
survey covering your valve require- 
ments. Write for bulletin or en- 

gineering assistance. 
DM-2 


Visit our exhibit 
Booth 700 
National Power Show 
Philadelphia 
December 2, 3, 4, 6, 7 


COMPANY 


NEW YORK 6, N. Y. 





PRODUCT INDEX... 


Filter covers 


a 39d, 127, 446, 480A 


Filter presses 
Horizontal plate 
Pressure leaf 
Rotary vacuum 
Filtration 
Filtration equipment 
Fire extinguishers 
Fittings 239a, 306a, 397 
Fitting & fasteners, pipe. . .TL387 
Welding 
Flanges, alloy 
Flooring, safety 
Farnaces, isoiow ...........65 123 
EDS eS pina a bee sx xa iad 239¢c 
G-2 catalog 
eecnted G cooled ..........: L385 
Rees TVEl 0 es ks BL 
BL416 
ks case ne ie eeutteg ws 265 
Gaskets 
Spiral wound 
Teflon, catalog TG-953 
Vessel 
Gears, reduction 
Generators 
Gas, inert bulletin 1-10 
Steam, catalog 622-W 
Goggles, safety 
Governors, zero gaS.......... 483A 
Grating & stair treads, stainless 


Grinding machines ...... 300b, 429 

Hard rubber products.......... 267 

Heat exchangers... .262-3a, 62, 502c 
Impervious graphite ........ 22-3a 
Plate 

Se emerge. Me | 
Air, direct fired, bulletin 104. .352 
Tank, bulletin 541 


Metal, flexible, bulletin 20D... 
Humidity conditioning, literature 

ee rey ere 403 
NOE uss sve seecccens 282E 
cio sk Ow ass bw wR AE 20-1f 
Indicators 

NE ving b a ridledts 282G 

Temperature, bulletin 61-E. . . . 366 
Instrumentation 
Insulation 


Ejector 
Steam 
Joints 
Expansion, bulletin 35-15H. . .269 
Flexible 
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Kiln ends, air-cooled. . 
Kilns, rotary 
Sk ee errs ee 129 
Linings 
Protective . 
Tank 
Magnets, catalog C-5000-B 
Materials of construction, corro- 
sion-proof 
Materials handling systems. . 
Measuring systems 
Meters 
Conveying, bulletin 550-T14A. . 325 
BR422, 483B 
Catalog 2320 . 
Gas flow 
Liquid 
pH 
Ring balance 
Stainless steel, bulletin 06-403. 321 


Mis “o> Pumping Propane With a Frick 


Ring roll 


— RICE “ECLIPSE” Compressor 


Bulletin 600 . 
Cote B05 .......055..; 
Catalog B-107 ... ..209b The Tennessee Eastman Company, at Kingsport, uses this 3-cylinder 
Laboratory Frick compressor in transferring propane from tank cars to the stor- 
tc hae — age tanks shown in the background. Explosion-proof controls were 
Explosion-proof, catalog Suvaidhiad Gia i : “an 
—299q | furnished for this exacting service 
Portable, catalog B-108 209e Many Frick compressors are used for transferring ammonia, also 
Side entering 5 for handling carbon dioxide, ethylene, and other gases. _ 
Catalog B-104 Whether you need equipment for processing, air conditioning, ice 
Top entering ..495a | making, quick freezing, or other cooling work, there’s a Frick refrig- 
Propeller type, catalog erating system to meet your requirements. Let us submit estimates. 


log B-102 DEPENDABLE REFRIGERATION SINCE 


‘Turbine 
Mortars, corrosion-resistant 
485L, 484M 
oc: ae 93, 90, 327,316 
Bklt. B-6154-A 
I’'an-cooled 
Bulletins MU-132 & MU 
196 


Pump 

Mullers, mix 

Nickel & nickel alloys 

Nozzles, spray 

Ozonators 

Packaging 

Packings, ‘Teflon. 

Pallets, paper 

Pilots, pressure 
—»> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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“et , PRODUCT INDEX... 


Pipe 
Clay 
Pipe & fittings, glass, catalogs 
FA-3, EA-1 


HILLS-McCANNA | ae ne ite. 2 
Saunders Palewd P Piping 


Plate, stainless steel 


DIAPH RAGM VA LVES Potentiometers 


Pavey TNE 5.6 sash. ia kre Soeenceie 274B 
with bodies of ©) | Precipitators 
a | Preheaters, air 
POLYVINYL CHLORIDE Presses, filter 
sa! ms ean | Presses, tablet 
Process equipment 
Propellers 
Pulverizers 
Pumps 
URNUR IE I 15 8s «sen. dein nls bt 14 
Bulletin W-350-B16 
ee EEE. 241 
Folder 54SC 


Centrifugal 
Bulletin G-1000 
TI BE 29D bina. sesedw's 297 
Selb-primimg . ww. esses 26 
Vertical, bulletin V-837..BL389 
Chemical proportioning, bulle- 
tin 4061-A 
Controlled volume, data sheet 
A-54-2, bulletin 1053 
Diaphragm 


Gear, bulletin G-2 
High temperature 

With the addition of valves with unplasti- DESIGN _ nL] 
cized, rigid polyvinyl chloride (P.V.C.) DETAILS ulletin L-> t 
bodies, Hhills-McCanaa further expands the Process, bulletin 52B6615 
most extensive line of corrosion-resistant 
valves. Now, the corrosion resistance and e Working parts 
rugged durability of P.V.C. is available in isolated from flow. Salvent 
a valve of proved aad accepted design. ~Pedbeans op eo 

Hills-McCanna P.V.C. valves are avail- e No packing. Vacuum, bulletin V54 
able in handwheel or lever operated types . Vertical, bulletin B-1700 
or with air cylinder, diaphragm motor or e Leaktight under Vestinel tathine ........... 
electric motor operators tor remote or auto- pressure or vacuum. + a RE 
matic control. Sizes range from ¥2" through , : . <n ad 
2”. All regular diaphragm materials are e Simple pinch clamp Pyrometers, portable, bulletin 
available (rubber, Neoprene, Kel-F, Teflon, closure principle 1500 
etc.). Screwed ends - standard. Slip fits : Reactors, continuous .. 
available on special order. ini Oe, ee 

eke for toctele interaction. HiLS- ss areecnsnanesncprt Recorders . 
McCANNA CO., 2341 W. Nelson St., nance even in the | Electronic 
Chicago 18, III. ‘ severest service. 


Rotary piston 
Screw, gear & bearing 


Reducers, speed 


a G Bieaee | Refractories 
Silicon carbide 
ad Respirators 


Rings, Teflon 


/ - : / | RAMI Biss dibs Wallace Maher an 13c 
patent diaphragm | Rolls, crushing 


Safety heads 
Also manufacturers of Seadin: ballets 00G 
Chemical Proportioning Pumps * Force-Feed Lubricators cales, bulletins 6 , 
Magnesium Alloy Sand Castings 200R, 200S 
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Screeners, power 

Screens 

ee re 266A 
Buen MALOZ ok eed oe 86 

Seals, mechanical shaft, bulletin 


Separators, air 
Mechanical 
Settling & filter systems....... 480F 
Sheets, galvanized 
Shovels, small power 
Snubbers, pulsation 


Glassed 
Stainless 51, 160, 236-7, 295, 
424, 484N, 4840 

BEG AGU ein Sod x pats ok cota 285b 
Strainers, self-cleaning .480G 
PAR ENR re. gi a hice 484C 
Synthesizing & processing sys- 

Ta | le Re ied yaa OaaR ene 125 
Tanks 

Bulletin F-6 

Stainless steel 

DEE a Waris Nica W oki eee 255 
Tantalum 
Telemetering systems ........280C 
Temperature-monitoring systems 


POON 55. 5 oso ob Sarees M443a 
MMPMEMEED ese 010 aoa 00 8 aww as 438 
Tools, boiler maintenance & erec- 
tion 
Towers 
Cooling, bulletin CF-54 
PTOGOSEIOUNEN: 865 8 a's 5a oss, al tes 79 
Tractor-shovels 
Tractors, electric 
Trailers, acid 
Transmissions, fluid power.... . 247b 
Transmitters 
Differential converter .......282D 
Pneumatic, data book 1004. ..299 
Pressure, differential, bulletin 
98097 
Traps, steam 
Catalog 953 
MN RAV otrictas feeds 20-lg 
Trucks 


—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 
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tlapman ENGINEERS 
PROOF-TEST 


your bulk flowable materials in 


TUBULAR CONVEYORS 


Visiting engineers watch 
tests on H.P. require- 
ments of powdered 
chemical material 


CAN YOUR PLANT’S BULK flowable materials be han- 
died — at maximum savings —by Hapman Tubular 
Flight Conveyors with Sealed-pin Chain? Very likely. .. 
but there need be no guesswork about it! 


AS A SERVICE TO YOU, Hapman can proof-test a sample 
of your material — wet or dry — to determine its con- 
veying characteristics. Often tests are not needed, be- 
cause years of operation have been logged with scores 
of materials... from metal chips and carborundum 
dust to foods, pharmaceuticals, coal and chemicals. 


IF SECRECY REQUIRES, a test conveyor can be shipped 
to your plant at nominal cost. Hapman Engineers coop- 
erate fully in solving bulk materials handling problems. 
Because Hapman Conveyors are liquid-tight, dust-tight, 
explosion-procf, you'll find them amazingly adaptable. 
Request details, mentioning material you wish to handle. 


Gyoreeceoe CONVEYORS, INC. 


DIVISION HAPMAN-DUTTON COMPANY 


KALAMAZOOSY MICHIGAN 





In Canada: Canadian Vickers Lid., Montreal 





o” 


FOR INDUSTRIES 
WHERE HEAT AND 
*, CHEMICAL CONDITIONS 
ARE EXTREME 


Weldforgéd 


~ STAINLESS STEEL 


* GRATING AND STAIR TREADS 


a 


... ANOTHER BRAND NEW 
hHERRIGAN SERVICE TO INDUSTRY 


STAINLESS STEEL Grating and Stair Treads — new boon to 
industries where grating must withstand acids and corrosion! 
KERRIGAN Weldforged Grating — one-piece, inseparable 
units, made in all types A.L.S.I. and S.A.E. Standard Stainless and 
heat‘resisting steels and electronically resistance welded to stand 
up under the severest kind of punishment AND FABRICATED 
TO BE FREE OF ANY “ACID-TRAP” RIVETS OR NOTCHES! 
Kerrigan also offers you a complete custom service: shop draw- 
ings are sent for your approval and grating is fabricated to your 
exact specifications (with finished grating match-marked for 
easy installation). Let us send you detailed information. We 
shall welcome your inquiries on this new Stainless Steel Grating. 


Write to 


KERRIGAN IRON WORKS, Inc. 


General Sales Office — 274 Madison Ave., New York City 


PRODUCT INDEX... 
Tubes 

Copper 

Heat exchanger, booklet CEC- 

Dei es Ge Poa ae ee 219 

a. eh ore 298 
‘Tubing 

es OEE eae RPE Er 427 

Hose & tubing, flexible metal, 

catalog CC-400 

Metal, flexible 

Stainless 

Tubing & pipe, stainless... 4 .441 
BE TIE nck i Sen ce cvasee 485C 
Turbines, steam, bulletin 135 
Unions / 
Valves.75, 152, 239d, 343, 410, 485d 

Bulletin 116 

Acid, sulphuric 

Automatic 

Butterfly 

Check, fitting disc, catalog 30. .286 

Control, solenoid, catalog 24. .41] 

Control, temperature 

Diaphragm 

Diaphragm control 


Iron body, rubber lined 
Metering, packless 
Non-lubricated, lift plug. . 
Packless, bulletin-813 
Porcelain 87 
Pressure reducing . 486B 
Pump 
Safety sheet-off 
Solo, lift-turn 377 
Valves & fittings, circular 115. .409 
Vessels, lined 
Vibrators 


se 


Water treatment ... 
Water wells ....... 
Weighers, batch ; 
Weighing & calibrating systems. 4841 
Wheels, abrasive 
Wire nest 
Wire, thermocouple & exten 
sion 


SERVICES 


Ammonia synthesis, bulletin 


ngineenng & construction 
34, 37, 119, 294, 449 

Chemical plants ............319 
Coffee plants 

I:ngineering & design 

Plant location 135, BL425, 491 

Processing, uranium ores 

Recovery & refining, rare metals. . 66c 

Research & development, proc- 
esses & systems.............66d 


Sie! 


Storage, chemicals . . pilea Ten 
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Flashback 


To make sure that you don’t miss 
any news that could help you with 
your job, Chemical Engineering 
is doing a double take for you. 
The index below repeats the edi- 
torial listings only on chemi- 
cals, equipment and services fea- 
tured last month in New Equip- 
ment and New Products. Use the 
postcard (p. 497) for more infor- 
mation on any item. 





Chemicals 


Adhesives, structural ...... : 
Alcohols, fatty 
Catalysts 

Fluid cracking 
Lignin 
Lubricants, dry 
Magron 
Oils, paint 
Plasticizers .. . 
Resins, melamine ... . 
Surfactants 


Equipment 


Asphalt, weather proof .. . 
Bins, storage 
Burners, process 
Classifiers, hydraulic 
Clothing, chemically resistant 
Conveyors, belt 

Bulk 
Diffusers, water 
DTM CHANGE ..5:..5..;. 
Dryers, portable spray 
Dust collectors 
Enamels, pipeline 
Exhausters, power 
Fans, exhaust 
Felts, filter 
Filters 

Dust 
Fire blankets 
Fire hoods 
Fire pump, portable 
Flooring, industrial 
Hand trucks 
Heaters, immersion ... . 
Insulation, pipe 
Lances, percussion 
Mantles, heating 
Paper 
Patchings, floor 
Pipe, porcelain lined ..... 
Pipes, pipes & ducts 
Plastics 


Pumps 

Racks, drum 

Ring, o— . 

Shoe covers . 

Steel structures 

eee EN Ss. ws seared 

Tape, packaging . 

Tractor-shovels 

Trucks, fork 

Valves, dry plug 
Tapered plug ... 

Vaporizers, Dowtherm 

Yarns, acetate 
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| industry with Fast's Couplings, 


MS 


IP Es 


Te 4 
SN 


World’s largest open hearth installation 


_ of Electrostatic Precipitators installed by 


Koppers at U.S. Steel’s Fairless Works 


Nine open hearths at the Fairless 
Works of U.S. Steel are equipped 
with Koppers Electrostatic Precipi- 
tators. Installed in pairs, these pre- 
cipitators are minimizing smoke 
emissions in this thriving industrial 
community. 

No wonder Koppers Electrostatic 
Precipitators are doing such a mag- 
nificent job in reducing air pollution. 
They are all designed and built to 
meet the exact requirements of the 
particular installation. 

At our multi-million dollar re- 
search center, Verona, Pennsylvania, 
scientists and engineers are continu- 
ously engaged in creating the basis 


for technical leadership that has be- 
come a symbol of Koppers’ service. 
At Koppers’ new Mechanical De- 
velopment Laboratories, Baltimore, 
continuous testing is conducted in 
close liaison with research activities , 
at Verona. 

Also, Koppers precipitators are 
designed, engineered, fabricated, 
erected and guaranteed under one 
contract by the Koppers Company. 
So consult Koppers when you have a 
gas cleaning problem . . . always 
ready to help you. No obligation, of 
course. For additional Koppers Elec- 
trostatic Precipitator information, 
mail the coupon below. 


ELECTROSTATIC 
r--PRECIPITA TORS 


KOPPERS COMPANY, INC., Electrostatic Precipitator Dept. 
310 Scott St., Baltimore 3, Md. 


Gentlemen: I am interested in an analysis and recommendations 
for my operation. I understand I am under no obligation, 


METAL PRODUCTS DIVISION 
* KOPPERS COMPANY, INC. 
* BALTIMORE 3, MD. This 
Koppers Division also supplies 
American Hammered Industrial Name 
Piston and Sealing Rings, Aero- 
master Fans, Gas Apparatus. 


Company 


Engineered Siiiats Address 


Sold with Service 


Zone State 





What It Contains... 

This is a comprehensive listing of the 
latest literature you can now get 
from manufocturers on chemicals, 
equipment and services in all fields 
of interest to chemical engineers. it 
lists new publications just issued as 
well os all bulletins mentioned in 
this issue. For your convenience, all 
items have been categorized and al- 
phabetized. 





For More Information... 
You can get—and get fast — more 
information on any publication listed 
in this guide by using the Reader 
Service postcard inside the -back 
cover. Simply circle the item's code 
number on the postcard, fill in your 
name and address, then mail to us. 
Ask for os many as you need. An- 
Swers come to you direct from the 
companies putting out the literature. 


Guide to Technical Literature 


Want to build up your files and keep them up-to-date? 


This comprehensive guide to available literature will help you 


do just that. They're yours—free—for the asking. 





Chemicals 


Additives, Borate .. Adaptable for use 
with coating grade polyvinyl acetate 
to develop inexpensive washable fire 
resistant qualities in insulating and 
wallboard coatings for industrial and 
non-industrial uses 
476F American Potash & Chem. Corp. 





Absorbers, Ultraviolet Light Convert 
ultraviolet radiations to invisible or 
infra-red radiation. Used in protective 
coatings or incorporated directly in 
plastics——they act as effective, trans- 
parent sun-shield 
476A American Cyanamid Co. 





Acetyl Peroxide... A safe method of 
isolation of acety! peroxide. Relatively 
pure acetyl peroxide may be isolated 
from its commercial solvent solution 
by vacuum distillation. For complete 
data refer to Bulletin 28 
4768 Buffalo Electro-Chem. Co 


; Derived from agri- 
cultural residues and useful in the 
manufacture of a wide variety of 
products which include resinous mor- 
tars, cements, binder resins, textiles, 
ete. Bulletin No. 205. 

374 Quaker Oats Co. 


Alcohol, Furfuryl 





Borax, Anhydrous 
ing from dehydration of the normal 
hydrated sodium tetraborate. Techni- 
cal Bulletin covers theoretical compo- 
sition, representative chemical analy- 

8, etc. Request No. 10 
Pacific Coast Borax Co. 





Boric Technical Bulletin pro- 
vides complete information. Includes 
theoretical composition, solubility in 
water, chemical specifications, typical 
sereen analysis, industrial end uses, 
ete. Request No. 8 

476C Pacific Coast Borax Co 


Acid, 


Resembles ordinary 
glass in appearance—melts quietly 
without intumescence or frothing. 
Technical Bulletin covers composition 
(theoretical) representative chemical 
analvsis, uses, ete. Request No. 2. 

476H Pacific Coast Borax Co. 


Borax Glass 


Your Guide to Technical Literature Now: Available 


Contents of This Issue... 


Chemicals and materials..... 476 
484 
486 
488 
488 
482 
486 
484 

' 479 
489 
480 


Electrical equipment 

Handling and packaging 
Heating and cooling 
Instruments and controls 
Mechanical equipment 

Pipe, fittings, valves......... 
Process equipment .... 
Processes and services 

Pumps, blowers, compressors. . 





Chemicals, Synthetic Organic... Offers 
12 p. Catalog covering descriptions 
and suggested uses for line of alcohols, 
esters, chlorine compounds, amines, 
ureas, dithiocarbamic acid derivatives, 
etc, No. 53-2 

Sharples Chem. 





technical 
“Liquid Chlorine” ; 
Chlorine in Treat- 
industrid@l 
Analysis” ; 


Chlorine. .. Offers valuable 
bulletins : #7 

“Alkalies & 

of Municipal & 

". j¢11—‘*Water 

“Chlorine Bleach Solutions. 

Solvay Process Div. 





Chlorine, Liquid Presents new 72 p. 
technical and engineering service bul- 
letin, ‘“The Analysis of Liquid Chlor- 
ine and Bleach.” Literature contains 
valuable data, tables, charts and 
indexes. No. 12. 
149b Solvay Process Div. 





Cyclopentane Derivatives Essential 
and detailed information on company’s 
line of cyclopentane derivatives . 
for the pharmaceutical, perfume, and 
allied industries. Also furnishes sam- 
ples and quotations. 


476L Arapahoe Chem. 





Defoamers......For more efficient foam 
control. Versatile defoamers save 
space now wasted on foam, cut the 
processing time, eliminate waste & 
fire hazard of overflowing foam, etc. 
Offers complete information. 

R445 Dow Corning Corp. 





o-Dianisidine......Company makes avail- 
able upon request a free sample of 
o-Dianisidine—a gray to pinkish gray 
solid readily soluble in dilute hydro- 
chloric acid. It may contain up to 
0.5% ash as an impurity. 
476M E. I. du Pont de Nemours. 





Citric Important chemical in 
metal cleaning pastes & liquid 
both home & indus 
bulletin, “Ammo- 
Acid in Seale & 


Acid, 
many 
formulations for 
trial use, Data in 
nium Citrate & Citric 
Rust Removal.” No 


436a Chas. Pfizer & Co. 


Catalysts, Platinum Metals. . In many 
procedures, production control, pur- 
ity of end products & cost of catalysis 
are brought to peak efficiency thru 
use of one of the platinum metals 
catalysts. Uses & forms. 
$11 Baker & Co. 


Dicalcium Phosphate......Quality and 
uniformity assured by chemical con- 
trol from mines to finished products 
... Service assured by large-scale pro- 
duction. Company offers Data Sheet 
with complete information. 
476N American Agricultural Chem. 





Dichloroacetio stronz or- 
ganic acid—-undergoes the normal re- 
actions of such acids. Announces the 
availability of a Technica) Bulletin 
covering Kay-Fries specifications, typ- 
ical reactions, etc 
476D 


Acid, 


Kay-Fries Chem 


Chemicals, Industrial Description & 
typical applications for: alumina, ecal- 
cined; alumina hydrate; aluminum 
sulfate; calcium hypochlorite; carbon 
tetrachloride; muriatic acid; nitric 
acid ; caustic soda; ete 
4761 Pennsylvania Salt Mfg. Co. 


Dispersants More effective and con- 
siderably more economical to use. Are 
completely soluble in water... non- 
hygroscopic, non-fermenting, non-cak- 
ing, free-flcwing powders. Offers in- 
formation in File 310. 


4760 Marathon Corp. 





Acid, Ovxalic. Because Pfizer oxalic 
acid solubilizes iron oxide, it is chief 
ingredient in radiator cleaning 
pounds, Company makes available 
complete information in detailed Tech 
nical Bulletin No. 34 
436b Chas 


Pfizer & Co 


Valuable letter- 
process chemical 
Contains avail- 


Chemicals, Process. 
size Folder keeps 
information handy. 
ability charts of light metal com- 
pounds, heavy metal compounds, 
acids, etc., and full price schedules. 
108-9 J. T. Baker Chem. Co. 


Eicosane, Technical Provides valua- 
ble information on Atlantic Technical 
Eicosane—-a water-white, hydrocarbon 
mixture that is readily chlorinated to 
present to you a product of outstand- 


ing stability. 
76P Atlantic Refining Co. 





Acid, Peracetic (40%)... .Chemical and 
physical properties of peracetic acid 
are discussed and examples of typical 
reactions and uses given. Other data 
pertains to precautions in handling 
material, Bulletin 4 
476K Buffalo Electro-Chem 


Co, 


Chemicals, Rubber. .... . 31 p. covers uses, 
rrades, properties, container informa- 
tion for tetramethylthiuram disulfide, 
tetraethvithiuram disulfide, selenium 
diethyldithiocarbamate, zinc dimethyl- 
dithiocarbamate, etc. 


476d Sharples Chem. 


Ethyl Bromide One of Dow's numer- 
ous intermediates elps make 
chemical synthesis easier and is use- 
fully applied from laboratory to full- 
scale production. Offers detailed data 
and an experimental sample. 
476Q Dow Chem. Co. 





476 
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Fumigants, Grain & Mill Effective in 
fighting insect losses in grain eleva- | 
tors, farm storage, warehouses, etc. 
Describes active ingredients, proper- 
ties, dosages, exposure time, flamma- mm O 
bility, in Bulletin 806 R. 
477A Westvaco Chem. Div 





Hydrazine In addition to its use in 
fluxes ... hydrazine is an important | 
component of plant growth regulators, e 
and an effective scavenger of oxygen | 
from boiler feed water. Company | 
offers the latest information. 
477B Mathieson Chem. Corp 





Hydrogen Peroxide Hydrogen perox- 
ide bleaching of chemical & mechani- 
cal pulps. New developntents & proc- | 
iu 


ess applications covered on basis of : i 
commercial & experimental data. Ta- e 

bles, graphs, flow sheets. Bulletin 32. | 

477C Buffalo Electro-Chem. Co. Cc H E M ' Cc A i, F E 7 D E 4 S 


Intermediates Individualized inter- | 
mediates organic synthesis. Com- | / 
pany provides complete information | 
with regard to specifications, descrip- | CA N sto P IT 
tion, properties in booklet, ‘“Individ- g 
ualized Intermediates.” 
477D Michigan Chem. Corp. 














Latices, Vinyl Properties and char- 
acteristics of company’s Geon vinyl 
latices—which are summarized on a 
new available chart—offer you many 
opportunities for profit through new 
and improved products. 
477E B. F. Goodrich Chem. Co. 





Methocel This uniform, synthetic 
gum forms water-soluble films & coat- 
ings that resist most greases, oils & 
waxes . .. improves many products 
from capsules to paper sizings. Sam- 
ple & comprehensive information. 
477F Dow Chem. Co 





Methyl Chloride 18 years of methy! 
chloride experience is available to 
help you do a mere efficient methyl- 
ating job. Immediate shipment in any 
quantities from laboratory cylinders 
to tank car lots. Full data 
477G Ansul Chem. Co. 





Molybdenum Disulfide “Lubrication 
Properties and Industrial Applications 
of Pure Molybdenum Disulfide,” re- 
print of a 4 p. well-illustrated techni- 
cal paper has been made available to 
all those interested. 
477H Alpha Corp. 








Peracids, Aliphatic......Analysis of ali- SEE ee eS aN Re 
phatic peracids—description of new 
method based on use of ceric sulfate | ° e ° 
as a titrant for HeOe present, followed | * In chemical processes where foaming is a 
by iodometric determination of per- © 
acid present. Bulletin 24. Nanve “not »re ‘ » 7. 
acid  Dulletin 24. en Co, problem, Manzel engineers have a record of 








Peroxides, Alkaline Earth Metal... De- | successfully eliminating it through the use of 
scriptive Bulletin contains valuable in | Manzel Chemical Feeders. There are models 


formation on chemical and physical 

properties, uses and handling of cal- | ° Py 

cium peroxide, zinc peroxide, and of large and small capacity—for simultaneously 
magnesium peroxide. No. 7 


4774 Buffalo Electro-Chem. Co feeding many different chemicals at rates from 





m-Phenyl liamine. . . . . .An amber « > . > > Thaw ar aeily 
m-Dhensionetemine... . . - Am  senhes a few drops to 60 gph per feed. They are easily 


water. Up to 1.5% of ortho isomer ciate eh . 7 ae - 
aes hin ideaak-ae Wenernian “tates synchronized with any process — supremely 
insolubles are helow 0.2% ; ash, below : a 

0.1%. Provides free sample. accurate and dependable in service. 

477K E. I. du Pont de Nemours 





Plasticizers Booklet offers complete Ss a " . 
information on line of plasticizers . : . 4 M 
ee Se Ee Seen pecialists, too, in Force Feed Lubrication 
cal uses for dimethvl phthalate, die 
thyl phthalate dibutyl] phthalate, , 
triacetin, tributyrin, ete COP Manzel Force Feed Lubricators 
rm ~ senna inactatcetalecnment can be depended upon to deliver exactly 


Plasticizers Offer valuable features the right amount of lubricant, 
excellent heat and light stability; out- | to exactly the right places, at exactly 


standing low temperature flexibility: : - A 
low water extraction: unusually low the right times. Available for operation 
Prastisizer Fons epmaaen 5 Shae cain against discharge pressures of 

tT) ‘Emery Industries up to 30,000 P. S. 1. G. 


Polypropylene Glycols......Issues a sed } 
Technical Bulletin o lypropy e | 
gives. Physical properties, specifi DIVISION OF FRONTIER INDUSTRIES, Inc. 
eations, a shipping information are 
ation nd shipping in wie na an 324 BABCOCK STREET, BUFFALO 10, NEW YORK 











included for series: 150, 425, 1025, 
and 2025. No, F-7220: 
477N Carbide & Carbon Chem. Co 
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Potassium Tetraborate Technical 
Bulletin furnishes details on theoreti- 
cal composition, physical & chemical 
properties, stability, solubility in wa- 
ter, representative chemical anaylsis, 
etc. Request No. 13. 
478A Pacific Coast Borax Co 





Provides valuable informa- 
tion on line of phenolic, vinyl, sty- 
rene resins for coatings in descriptive 
booklet, “Bakelite Resin Coatings for 
General Industry.” Covers data on 
numerous applications 
93 Bakelite Co. 








Rosin Amine Derivatives Numerous 
new opportunities for im- 
provements are offered by Hercules’ 
group of water-soluble rosin amine 
derivatives. Full data on water-soiu- 
ble, oil-scluble & acid-soluble types. 
4748B Hercules Powder Co. 


d Sodium m-Borate Technical Bulletin 
presents valuable data on composi- 
ree (theoretical), solubility, alkalin- 


’ 
~ " tion 

_ ity, representative chemical analysis, 

; typical screen analysis, many uses, 
etc. Request No. 7. 

a UNITS 478C Pacific Coast Borax Co 

aS a. > a> aha Solvents Announces a new solvent 

4 for decarbonizing and paint stripping. 

f Technical Data Sheet covers complete 

nace aati 7 description, function, method of con 

trol, outstanding characteristics, 


method of handling and use, ete. 
478D Curran Corp, 














Solvents......Available in a wide range 
of evaporation rates ... offer the pre 
cise characteristics to meet your most 
exacting requirements. Presents com- 
plete information on the characteris- 
tics and specifications. 
478E Esso Standard Oil Co 








Stannous Chloride A stable, anhy 
drous material ... does not deterior 
ate with age—permits low-cost large- 
quantity purchasing. Solutions can 
be stored for long periods of time 
without clouding. Complete data 
178F Metal & Thermit Corp 








Sulphur Dioxide......For processes re- 
quiring a superior reducing or bleach 
ing agent, preservative, antichlor, pH 
control, or neutralizer. Provides sam 
ples, specifications and gives complete 
information 
L420 Tennessee Corp 








Surfactants, Nonionic Covers advan 
tages of new “plus” features: water- 
white appearance; noticeable lack of 
odor; non-stratifying liquid; sedi- 
ment-free. New Booklet offers com 
plete data on surfactants 
478G Antara Chem 


‘ 
A 
: 
/ 
i 
{ 
es 
‘f 
I 
} 
y 





Thioureas......Makes available a Report 
on the use of diethylthiourea and 
dibutyithiourea for inhibition of HC1, 
HeSOs,, HF, HsPOs, (COOH): and 
(Oe-brine and HeS-brine systems. Re 
quest Sharples Report 53-3 
478 Sharples Chem 





o-Tolidine......A light tan solid soluble 
in alcohol, ether and dilute hydro- 
chloric acid. It may contain up to 
0.3% ash and traces of insolubles in 
10% hydrochloric acid as impurities. 
Makes available free sample. 


..» MEANS MANY MORE HOURS ON STREAM WITHOUT SHUTDOWN 4781 E. I. du Pont de Nemours 


This heater (RJ Oil & Refinin . 2, 4-Tolylenediamine A light tan to 
g Co., Inc., Princeton, Indiana) is fired from each end with brown crystalline soiid, very soluble 


one of NATIONAL AIROIL'’s #2 combination oil and gas, patented, Tandem Block in alcohol, ether and boiling water. It 
Combustion Units. may contain up to 0.1% water insolu 
The Tandem Unit is always fired with NATIONAL AIROIL Combination Oil and Gos int ikem ae 
any orners a ree sampie. 

Burners . . . has a high turndown ratio with a steady flame . . . maintains required 4783 E. I. du Pont de Nemours 
temperature using either fuel . . . radiates heat uniformly without tube impingement. 
With the Tandem Unit's clean flame, a cold furnace can be brought to full capacity Trimethy! Borate. ... .. / A Technical Data 
in @ shorter time. wena wee . now erenen, which covers: 
molecular weight; % boron, B: der 

You will realize more satisfaction from YOUR heaters when NATIONAL AIROIL sity ; boiling point ; fash point ; Ah, mon 
Tandem Combustion Units are specified, solubility in organic solvents ; etc. Re 
p-Xylene 95% Important chemical 


quest No. 1/OB. 
478K Pacific Coas re 
NATIONAL AIROIL BURNER CO., INC. Se 
CHEMICAL-PETROLEUM DIVISION een y oe geeh fhet - gregy Cae 
1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. intermediate and in the production of 


polyesters, polyamides and other high 


Southwestern Division: 2512 South Boulevard, Huston 6, Texas polymers. Complete data. 
INDUSTRIAL OIL BURNERS. GAS BURNERS, FURNACE EQUIPMENT ooo arama Eatin nseenb 
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ee BUTTERFLY VALVES 


Autoclave-Reactors Makes available 
engineering knowledge, fabricating 
skill, facilities . . . for greater reli- 
ability. In any capacity, for any 
pressure, temperature or reaction. 
Details in Catalog No. 2413. 

95 Blaw-Knox Co. 








Blenders, Dry Batch Offers numer- 
ous features: 4-way mixing action 
speeds production-——assures thorough 
blends; “open-door” accessibility per- 
mits easy, fast, thorough cleaning ; 
etc. Presents detailed Bulletin. 
300a Sturtevant Mill Co. 





SSS PRES. AU a ERR Er Pp 


Blenders, Twin Shell 
blending in fraction of the time pre- 
viously taken. One blender replaces 
methods which required a separate 
drum for every mix. Offers descrip- 
tive Catalog No. 

7 


12 
Patterson-Kelley Co 





Centrifugals, Continuous Illustrated 
Bulletin describes application of con- 
tinuous centrifugal filters, listing 75 
materials on which they are success- 
fully used, with specific examples of 
performance. 
479A Bird Mach. Co. 





Centrifugals, Suspended Presents de- 
tailed information upon request cov- 
ering company line of Suspended 
Centrifugals with Gyro-Balanced sus- 
pension head, and optional unloading 
and time control equipment. 
479B Bird Mach. Co. 





Centrifuges Provides industry with 
7 types of continuous centrifuges to 
handle materials ranging from 2 im- 
miscible liquids to crystalline solids 
Briefly & graphically describes full 
line in Bulletin 1259. 

137 Sharples Corp 





Classifiers...... Covers physical charac- 
teristics, automatic control mecha- 
nism, theory, method of operation, 
applications, and advantages of new 
hindered settling hydraulic classifiers. 
Illustrated Bulletin 2342. 


she a R-S VALVES FOR SENSITIVE CONTROL 


Classifiers, Continuous Centrifugal 
Company makes available descriptive 
literature on continuous centrifugal P ‘ 
classifiers—what they do, how they These design features have won complete process control acceptance 
work, with examples and pictures of : “ P 
successful applications. for R-S Butterfly Valves. In your processing system, an R-S Valve 
g . Cc . . . 
—_ nr ae. OO will give you every advantage in... 








Converters, Dry Ice......Dry ice convert- 
ers are A.S.M.E. code pressure vessels ..-complete control in all positions 
especially adapted to charging with f l lati 
full 50-pound cakes of solid CO of normal regulating range 
Feature no operating costs. Folder : 
offers complete details. -..fast regulation and control 
R41 ry ‘e C verter Corp s 
. ry sos Converter Cot -»-minimal pressure drop 


Demineralizers. . ..Water demineraliz- i 
ers are backed by more than 75 years --- compactness and lightweight at less cost. 
of water purification experience & are 
made in sizes & models for every Bate ons 
pure water need, Describes complete R-S Valves assure the most positive and dependable performance. 


line in detailed Catalog 127. ‘ ‘ , 
285 Barnstead Still & Sterilizer They are available in any material that can be cast or welded. 








Discs, Rupture, Safety Head...... Devel ’ a : rE . 

oped for low pressare apetiontiuns at The complete line of SMS valves — butterfly, cone and 

a type, which, because of extreme all — are hacke > as > ary 2 

pl Tgfon my - Cee goon Ri ogy ron ball ~ are backed by over 75 years experience 

died by the standard pre-bulged type i iyraulic desi ‘ nN vi =ri a 

Pie Coe yp in hy araulic design and engineering. For full 

359 Black, Sivalls & Bryson information on the proper valve for your Hydraulic Gates & Hoists 
Dryers..... Lactroarers can dry air and process problems, check with our local urbines Trash Rakes 

Zases in volume to dewpoints below sceontative : . Y wnat 

: 100°F can drop seteaton humidity representative or write S. Morgan Smith Pumps Accessories 

ower than 0%. Booklet describes ” ‘ , 4 ‘ 

machines and how various industries C Capany, York, Pa. 

use them to gain efficiency 

99 Pittsburgh Lectrodryer Corp 








Dryers, Rotary Vulcan rotary dryers : r: 
designed & constructed to give max- Gs ' Rotoval 
imum performance with a minimum 4 ae ta bed Rotovalves “Di 
of maintenance. Describes rotary . . Bal ripe Bfacherge 
liustrated Buen A-dtae " * "Bute 
istrate ulletin A-442. , : oy ‘ i 
68 Vulcan Iron Wks E: : 4 ood evan aehede 
; ; we f 
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Dryers, Rotary, Direct Fired If your 
products are not critical to high tem- 
peratures they can be dried more 
economically in a Davenport flash 
or direct fired dryer. A complete 
Catalog furnishes detaile 
TL445 Davenport Mach. & Foundry. 





Provides an infor- 
mative brochure, “Vacuum Drying,” 
which contains descriptions of the 
techniques of moisture removal from 
chemicals, pharmaceuticals, and other 
industrial products. 
275 F. J. Stokes Mach. Co. 


Drying, Vacuum 





Dust Collectors In almost every type 
of industry...users have found the 
high efficiency, simplicity, and econ- 
omy of Dustybe collectors a diffi- 
cult combination to equal for top 
performance. Catalog No. 372. 

89 American Wheelabrator. 





Dust Collectors Reverse-jet dust col- 
lector provides many features: cleans 
as it filters—-without interruption to 
operations ; maintains filter porosity ; 
prolongs filter life; etc. Offers descrip- 
tive 12 p. Booklet 
317 Western Precipitation Corp 





Dust Control Describes dust control 
and its advantages Outstanding 
reclamation savings result from effec 
tive trapping of valuable chemical 
dusts. Maintenance costs lowered. 
secniie in Bulletin No. 909-A, 

Pangborn Corp. 





Dust Control......Describes most direct 
method for determining the scope of 
your dust problem & your dust con- 
trol equipment needs in new manual, 
“A Simplified Test Method for Dust 
Control Determination.” 

R443 Dustex Corp. 





Dust Filters......Feature constant 
tion at dust sources, 
continuous operation, no auxiliary 
motors or blowers, no abrasion of 
bags by cleaner, less overall height & 
floor space. Bulle —_ 102. 
481 W. Sly 


suc- 
self cleaning for 


Mfg. Co. 





Eliminators, Mist 
economically control 
ment resulting 
tions which 


Effectively and 
liquid entrain- 
from processing opera- 
involve handling of 
liquids and gases together. Catalog 
provides full information 


357 Metal Textile Corp 





Filters. Describes permanent mem- 
brane type liquid filters. Covers 
precoating, filtering & cleaning oper- 
ations, with schematic drawings show 
ing flow directions during each of ~~ 
phases Illustrated Folder F 10-5-< 
480A Wagener “ated 





Filters, Dise Size: 2’, 4‘ and 6’ dia 
2 to 8 dise, Features: oversize center 
shaft, simple renewable automatic 
valve. Furnishes a descriptive Tech- 
nical Bulletin containing complete and 
detailed information 


M443b Denver Equipment Co. 





Filters, Pressure Leaf. Supplies val- 
uable literature outlining the design 
and construction advantages of new 
pressure filter. Also provides a table 
of filter sizes and capacities spverina 
sixty-six models 


4808 Bird Mach. Co, 


Generators, Inert Gas Aid in solu- 
tion of purging or blanketing prob- 
lems. Complete with the latest fire 
checks and safety devices. For essen- 
tial details and technical information 
request Bulletin 1-10. 

83 Cc. M. Kemp Mfg. Co. 


Mixers, Top Entering Makes avail- 
able pertinent information on_ top- 
entering mixers (propeller type) . 
for closed tanks, pressure and 
vacuum . . for open and loose- 
covered tanks. Data in Catalog B-103. 
209g Mixing Equipment Co. 





Grinding & Blending Systems 
tegrated system features savings in 
time and money in combined func- 
tions of grinding, blending and dust 
control. Results in greatly increased 
production. Illustrated Bulletin. 

429 Pulverizing Machy. Div. 


Mixers, Top yee Illustrated and 
detailed 32 p. Catalog includes advan- 
tages, typical installations, mechan- 
ieal description, construction infor- 
mation, dimensions and_ selection 
tables, etc. No. B-102. 
209h Mixing Equipment Co. 





kettles 
They are 


Corrosion-resistant 
meet every processing need. 
practical, easy to clean and keep 
clean, meet all sanitary regulations 
and are available in sizes up to 500 
gal. capacity. Offers Bulletins. 
TR420 Lee Metal Products Co 


Process Equipment Illustrates & de- 
scribes with use & application data 
& specifications line of pressure filters, 
ion exchangers, centrifugal pumps, 
heat azchangers & rubber lining serv- 
ice. Catalog CEC-55 
480E Industrial Filter & Pump. 





Buflovak-Dopp 

scraping agitator speed 

production... make a better product 
‘ save money. Valuable informa- 

tion concerning processing kettles in 

illustrated Catalog 356-R 

58 Buflovak Equipment Div. 


Kettles, Processing 
kettles with 


Propellers Data on smooth, vibra- 
tionless propellers for stirring, mix- 
ing, aerating, pumping, etc. Balanced 
to avoid whip and strain on shafts. 
Available in wide variety of metals, 
and in sizes to 60 inches. 

BL445 Michigan Wheel Co. 





Kilns, Rotary Efficient thermo-proc- 
essing of products. Used in the pro- 
duction of lime, bauxite, cement, 
sodium silicate, alumina, etc. Com- 
plete data on design features in 
illustrated Bulletin No. 115. 
309a Traylor Engrg. & Mfg. Co. 


Scrubbers, Gas Installations of this 
equipment successfully handle difficult 
gas scrubbing problems. Help stop air 
pollution and recover valuable mate- 
rials. World- wide usage. Information 
in Bulletin M-10 
86 Cc Ra si Construction Corp. 





mixing, emulsi- 
fying, homogenizing, disintegrating & 
dispersing all types of products in- 
cluding paints, inks, chemicals, ceram- 
ies, plastics, ete. Data in 16 p. fully 
illustrated Bulletin 

480D Morehouse Industries. 


For grinding, 


Settling & Filter Systems.. . Provides 
information on the Delpark settling 
and filter system ... for continuous 
removal of chips, heavy solids and 
relatively fine solids to .004” screen- 
ing. Fully illustrated. 
480F Industrial Filtration Co. 





.Homo-Mixer is built & oper- 
ates on an entirely new principle 
Draws only from the bottom of the 
tank with no vortex. Contains com- 
plete information on features & oper- 
ation in Catalog No. 402. 

Admiral Tool & Die Co. 


Mixers. 


Strainers, Self-Cleaning For protec- 
tion of process equipment, turbines, 
regulators, valves. Covers data on 
uses, strainer screens, specifications, 
dimensions, ordering, etc. in illus- 
trated Bulletin No. 5308. 


480G Leslie Co. 





Mixers Mixers meet tremendous 
variety of fluid mixing needs. Includes 
valuable information on the company 
line of side entering mixers, top enter 
ing mixers, turbine mixers, ete., in 
Fluid Mixing Catalogs. 

495 Eastern Industries. 


Thickeners, Spiral Rake... .Simple me- 
chanical rake and settling unit for the 
separation of solids from liquid is 
subject of a new, detailed Bulletin. 
Valuable features, drawings, photo- 
graphs, etc. No. T5-B5. 

M443a Denver Equipment Co. 





Mixers......Agitation specialists show 
how their services can help you attain 
the desired goal in process agitation— 
highest efficiency at lowest outlay 
cost. Covers mixer line in illustrated 
Catalog B-105. 


209a Mixing Equipment Co. 


Vacuum Systems, Industrial Power- 
ful suction of the Hoffman system is 
the perfect supplement to regular 
ventilating-collecting installations for 
100% effective control of dust & dry 
material. Detailed Booklet. 


235 U. S. Hoffman Machy. Corp 








Filters, Rotary Vacuum, Covers 
unique design features ... for han- 
diing both slow filtering & free filter- 
ing solids ; how it discharges thin cake 
by pneumatic blow-back, & utilizes 
thorough counter-current wash 

Bird Mach. Co. 





—> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 


480 


Mixers......Company makes available 
( ‘onfidential Mixing Data Sheet. Help- 
ful checklist enables you to develop 
a complete technical description of 
agitation required for your process, 
quickly & easily. No. TB-107. 
200b Mixing Equipment Co. 


Pumps, Blowers, 
Compressors 





Meet requirements for heavy 
duty kneading & mixing. Feature air 
seal type stuffing boxes, new dumping 
mechanism, heavy-duty bearings, etc 
Find complete information in illu- 
strated Bulletin No. 600 
63 J. H. Day Co 


Blowers Precision manufactured to 
move more gas or air with less wear 
than other blowers of equal size or 
weight .. and with less mainte- 
nance and power costs Describes 
blowers in detailed Bulletin B-154. 
372 Read Standard Corp. 





Mixers, Laboratory .Laboratory mix- 
ers: electric motor driven, direct 
drive, variable speed and geared mod- 
els. Air motor driven models also 
available. Provides complete details 
in Bulletin DH-50 


209¢ Mixing Equipment Co 


Compressors, Rotary Operate with 
minimum maintenance cost. Built in 
single & two-stage units for capac ities 
to 8300 cfm, pressures to 125 Ibs 
Full dvscription of there modern 
machines in Bulletin No. C-5A. 

84 Fuller Co. 





Mixers, Portable ..Use in industry re 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con 
struction, dimensions, specifications, 
ete. 28 p. No. B-108. 

2096 Mixing Equipment Co. 


Exhausters. Cost records in hundreds 
of plants reveal that the company line 
of rubber-lined exhausters last from 
three to twelve times longer than 
ordinary metal fans. Complete details 
in Bulletin No. 2424-F. 

Buffalo Forge Co 





Mixers, Side Entering. . Furnishes de- 
tailed information on features, typical 
applications, mechanical design, main- 
tenance, shaft seals, methods of 
installation, etc., in completely fl- 
lustrated Catalog B-104 
200f Mixing Equipment Co 


3ackward curve unit designed 

give quiet, high efficient, stable 

operation through a wide performance 

range with the protection of absolute 

non-overloading characteristics. Data 
in 44 p. Bulletin No. 2500 

480H tobinson Ventilating Co 
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Fans......Company furnishes new litera- 


ture containing detailed specifications, 
performance charts, dimension tables, | 
etc. regarding their line of “MD” fans. 
Complete information in Bulletin MD- 
Chicago Blower Corp. 
Pp Worthite product line offers 


solution for pumping problems which 

involve corrosive fluids. For complete 

information on these rugged units, PATENT 
company makes available upon re- 

quest Bulletin W-350-B16. 

97 Worthington Corp 








Pumps, Centrifugal A vertical split 
case pump with balanced loading of 
impeller & bearings capable of 
handling loads far in excess of those 
produced by any pump & motor com- 
bination. Complete data. 

Ax Bell & Gossett Co. 





P , Centrifugal Help solve prob- | - . 
umps, Centrifuga elp so D se : CONSTANT 


lems which involve pumping a lique- | , 

fied gas at extreme low temperature. ’ ny » ‘ak 1) 

Company offers descriptive Bulletin i 4 B SUCTION 

containing summary of acid & chem- | FROM ¥i ' te. f at dust sources, 

ical pump data. No. 203-6. } ; 

375 Lawrence Pumps DUST mg 
| SOURCES 





Pumps, Centrifugal Furnishes Bulle- 
tin describing the new end suction 


centrifugal pump. Includes materials ’ \] Ss 4 

of construction, features of design, : j | SELF CLEANING 
performance tables, dimensions, et an ie - =| . 
Illustrated, 12 p. No. 4011. orl Pae.. for continuous 
= wemaes C- “ | operation. 








Pumps, Centrifugal. ...Seal-less, leak- 
proof pumps—the answer to all main- 
tenance & operating troubles inherent 
in mechanical seals & stuffing boxes 
of conventional centrifugal pumps 


— yrlaaemcae ae ump Corp . ] Tae NO AUXILIARY 
ae , ) oO “ 
7 MOTORS or BLOWERS 
Pumps, Centrifugal Vertical......De- ; ; 
signed to handle molten’ sulphur 4 ‘ {The main operating 
Steam jacketed discharge pine, meeps ° fan does the cleaning). 
molten materials from. solidifying. 
Efficient at relatively slow speed of CLEANING 7YW™AIR 
7 FROM ATMOSPHERE = @) 


digs p=. Sulletin \ oer : ; 
BL38 Taber Pump Co 
neninaananae - “5 NO ABRASION of BAGS 
; mmpecisting purnps for heavy duty chem £} by the CLEANER. 

ical service. Available in 12 standare 

; o> ‘ * mt he LESS OVERALL HEIGHT 


alloys to supply heads to 240 ft. 

capacities to 2000 gpm. Find infor- and FLOOR SPACE. 
mation in Catalog No. 54 

241 Duriron Co. 


Pumps, Controlled Volume... Litera- H re) WwW I T re) Pp E R A T E 5 


ture includes: Application Engineer- 
ing. Data Sheet No. A-54-2, “Instru 
mentation of a Continuous Reactor” a P — 
& Hollen No. 1068. “AircPowered Dust laden air is drawn in from the dust sources as indicated by 


Controlled Volume Pumps.” the shaded arrows. 
313 Milton Roy Co . : ‘ 
It is diffused into the dust chamber by the baffle plate. 
‘ 














Pumps, Diaphragm...... Size: 1 “Simplex E : P 
to’ 6” Quadruplex. Features: adjust- It is then drawn through the fabric of the filter bags and is 
able stroke, molded rubber valve cleaned as shown by the clear arrows. 
seats, positive action. Find valuable ‘ ‘ 
information on these pumps in fully Clean air passes out of the case and goes to the suction fan. 
detailed Technical Bulletin. < 
M443e¢ Denver Equipment Co Concurrently, the traveler moves back and forth across the dust 

wail registering successively with one bag at a time. 





Pumps, Double Suction...... Major ad- 
vantages include: top performance; The suction which exists in the dust chamber draws a blast of 
easy maintenance; lastingly high | hereic air th h the bag i ere rerti 
Sésar: Garde. Wer coat atmosphereic air through the bag in reverse directions and cleans 
information on the Buffalo line of that bag. (No shaking.) 
pumps request Bulletin No. 982. 
14 Buffalo Pumps. Control your industrial dust better, for less — 


Pumps, Gear......Maintain high effi- with the Sly Dynaclone. May we explain how? 
ciency handling corrosive liquids. 
ssu to 1,000,000 ssu; 1-550 gpm; 25 
psi for viscous liquids, 50 psi SEND FOR BULLETIN NO. 102 
water. Direct-connected up to 


rpm. Details in Bulletin G-2 

TR422 Sier-Bath Gear & Pump Ca THE W. W. SLY MANUFACTURING co. 
Pumps, Liquid Pump viscous fluids | 4771 TRAIN AVENUE © CLEV ELAND 2, OHIO 

efficiently and economically . .. and New York @ Chicago © Philadelphia © Syracuse ® Detroit ® Buffalo 


serve as combined meter and pum aol : : ' : i 
dak $6 Seals: setae on oP mae: Cincinnati © St. Lovis © Minneapolis © Birmingham ® Los Angeles ® Toronto 
tric efficiency. Describes the entire 

line in Bulletin No. L51. 

R391 Kinney Mfg. Div. 











Pumps, Process Pumps available 
with or without Equiseal stuffing box, | 
in wide choice of materials to handle P I Oo N E 3 4 S & L E A D 3 le S 
many types of abrasive or corrosive 
material at temperatures to 250°F. 


Illustrated Bulletin 52B6615. in INDUSTRIAL DUST coNTROL 


337 Allis-Chalmers Mfg. Co. 
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PLATINUM 


Sheet, Wire, Tubing, Gauze and Fine 
Foils. 


Platinum Metal Catalysts—Concen- 
trated forms and on carriers. 


Salts and Solutions. 
Stills, Retorts, Electrodes and other 


Special Process Equipment to order. 
Laboratory Wares of all description. 





Palladium, Iridium, Osmium, 
Rhodium and Ruthenium. 














FOR THE 
CHEMICAL AND 
METALLURGICAL 

INDUSTRIES 


Sheet, Foil and Ribbon, pure and in al- 
loy. Seamless Tubing. Laboratory Appa- 
ratus and Process Equipment. 


Karat Golds. Fine Gold Anodes. 


SILVER 


Fine, Sterling and Coin. Sheet, Wire, 
Circles and Foil. 

Fine Silver Anodes. Rolled, Cast or in 
Shot Forms. 

Silver Brazing Alloys and Fluxes for 
every industrial requirement. 


We pay highest prices for scrap platinum and also have facilities 
for prompt recovery of spent platinum and palladium catalysts. 


WE INVITE YOUR INQUIRIES AND WILL BE GLAD 
TO SEND THESE FOLDERS ON REQUEST: 


C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts’. 


THE AMERICAN 
PLATINUM WORKS 


231 NEW JERSEY R.R. AVE., 


NEWARK 5, N. J. 


LITERATURE .. - 





Pumps, Process......De Laval CPO proc- 
ess pumps handle numerous liquids 
salt brine; sea water; caustic solu- 
tion; soap solution; etc. Capacities to 
2000 gpm—heads to 200 ft. Details in 
Bulletin 1125-B. 

297 De Laval Steam Turbine Co 





Pumps, Proportioning 3 pumps in 
one—7,500, 15,000 or 30,000 psi work- 
ing pressure made possible by inter 
change of piston and cylinder assem 
blies in the same pump frame. In- 
formation in Bulletin 4061-A. 
BR385 American Instrument (<« 





Pumps, Rotary......Feature fast, thor 
ough stripping action. Efficient strip- 
ping is possible because of suction 
lift created by the “gear-within-a- 
gear” pumping principle. Complete 
details in Folder No. 54SC. 

BR426 Viking Pump Co 





sees Rotary Piston A self-prim- 
ng pump that works by displacement 
system operating with the qualities 
of a centrifugal pump. Describes type, 
method of operation and dates, in 6 p., 
illustrated Bulletin. : 
482A Neumann & Welchman 





Pumps, Vertical... .New designs pro- 
vide both a process type and a trans 
fer type...for application to chem- 
ical processing, refining techniques 
condensate service and line booster 
service. Bulletin B-1700. 

47 Peerless Pump Div 








Instruments & Controls 





Analyzers, Gas Valuable information 
on gas analyzers for thermal conduc 
tivity measurements. Describes fea 
tures, principle of operation, physical 
specifications, special applications, et« 
Illustrated. 
482B Charles Engelhard 





Analyzers & Recorders The para 
magnetic method of measurement is 
extremely accurate in analyzing in 
dustrial gases. Complete information 
on Magno-Therm Os Analyzer & 
Recorder in Bulletin No. 52-829-56 
419 Hays Corp 





Control Pilots Pertinent informa- 
tion on liquid level, pressure & temper 
ature pilots. Includes data on unique 
design, features, operation, applica 
tions, selecting, specifying & ordering 
ete. Bulletin No. 6303. 
482C Leslie Co 





Controls, Thermal......Help solve tem 
perature control problems which in 
volve heat, humidity, radiant heat 
pressure and other variables. Detailed 
description of Thermoswitch units in 
illustrated Catalog No. 400. 

92 Fenwal, Inc 





Controls, Valve ..LimiTorque is the 
latest and most advanced valve con 
trol for operation of small valves 
Includes description, application, fea 
tures, ordering information, et 
Ulustrated Catalog 1L.-54. 

40 Phila. Gear Wks 





Gages... For pressure, vacuum or com 
pound service. There are no gears or 
teeth to wear out. Cam wiping action 
keeps contact points clean & smooth 
Provides complete information § in 
Gage Catalog No. G-2. 

361 . Helicoid Gage Div 





Saving your money? 

Maybe you shouldn't. For a 
small investment in editorial re- 
prints may pay off handsomely. 
Run through our Checklist to see 
if you can put any of these 
special reports to good use now. 








| 


ee J 
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e 
light weight... 
Gages, Heated & Cooled Help to 


e 

solve problem of getting accurate eee 
level readings of liquids that boil = quiet 
surge or liquids that are heavy an * 

don't flow at normal temperature high spee —" 
Data Unit and full information. 

L385 Jerguson Gage & Valve Co. 


- 
fast cleaning... 
Gages, Liquid Level Presents val- 


uable data on liquid level gages: re- 
flex; thru vision; tubular. Standard 
equipment in leading refineries & 
industrial plants. Request complete 
Catalog & specifications 

BL391 Strahman Valves. 








Gages, Tank Company makes avail- 
able pertinent information on their 
line of 100% automatic Liquidometer 
tank gages for gaging liquids of all 
kinds. Gages are approved by the 
Underwriters’ Laboratories 
BL416 Liquidometer Corp 





Governors, Zero Gas......Deliver gas in 
varying quantities but at consistent 
“gero” pressure without being affected 
by variations at governor inlet. Are 
available in six sizes. Contains full 
data in Bulletin M-400 
483A Eclipse Fuel Engrg. Co 





Indicators, Temperature......Offer many 
important features: large capacity; 
easy-to-read; speedy; twenty-three 
seale ranges; accurate; sensitive; 
durable; etc. For complete informa- 
tion request Bulletin 61-K 
366 Thermo Elec. Co 





Measuring Systems, Temperature 
Foxboro Dynalog-Dynatherm combin- 
ation insures better temperature 
measurement on anv job between 

100° and +600°F. Illustrated Bulle- 
tins describe numerous advantages 
80a Foxboro Co 





Measuring Systems, Torque 
pany furnishes new descriptive B 
lets with information on how 
can benefit by using SR-4 Device svs 


tems to measure electronically either the 


load, torque or fluid pressure 

85 Baldwin-Lima-Hamilton Corp rN lagele) & 
Meters. . .. Accurate and dependable . 

will safely handle over 856 different 

liquids in processing, blending, pack ‘ 

aging and numerous other batching - 

or blending operations. Presents de 

seriptive information ‘ 

T4196 Bowser, Inc Condenser Tube 
Meters...... Describes Conveyoflo meters 

~—-for continuous, accurate weighing Cl ‘ _—s 

of bulk materials passing over con- PoTeliliig nn — 

veyor belts. Respond accurately to SEA 

rapid load variations. Covers data on  — * eencin ¢ eae emmnaneaRa 

features in Bulletin 550-H4 . - 

325 Builders-Providence 








. 


Meters, Flow Feature simple design Now...a condenser tube cleaner that’s ba 
with only three moving parts—no : P ’ © : »s cleaning 
breakdown due to complicated gears lighter than ever... that makes cle f & 
and mechanism. Indicate flow within completely choked tubes up to 1” a strictly 
3% absolute accuracy, even with sition! Easily h d-held 
pulsating flow. Detailed Bulletin one-man proposition. asl y ana-ne oes 
chat seeneper. Co no cumbersome supporting rig needed, Ex- 

Meters, Flow nue major ee tremely mobile and flexible in operation. 
& construction eatures, maximum y ‘ ee hts : ¢ 1eY. 
flow ranges & various combinations of The CC-4325 1S quiet; driven by a powe! 


metering tubes & bypass valves which _<¢ j otc with a built-in flushin x system 
can be used in series. Details in illus- ful two stage, muffled, air motor : g Sy 


trated Bulletin No. 1053. that insures cooler running of the drill. A quick shut-off sleeve 
483B Commercial Research Labs valve controls the flushing agent, and a trigger type valve con- 


Meters, Flow......In performance, flow trols motor speed. When used with a carbide tip drill, the CC-4325 
meters provide unsurpassed precision ts 


reliability . . . convenience makes short work of cleaning tubes completely choked with 
. with minimum maintenance re Ste 
quirements. Offers complete details in hardest deposits. 


new Catalog No. 2320. The New (C-4325 Condenser Tube Cleaner is only éne of the 

245 Minneapolis-Honeywell : | Mf C f 1an ears 

new developments of The Airetoo g. Co., for many year: 

Meters, pH Provide new dependabil- leaders in the field of tube 
ity, new convenient size, new mainte 


nance ease (thru plug-in units), and R E T 1] |) J * cleaning and expansion tools. 
new facility for process automatiza “tee - 
tion. For complete details on Model Al 4 4 |There’s an Airetool tube 


W request Data File 89-17. 


tle é der for 
183C Beckman Instruments MANUFACTURING COMPANY cleaner and expan 
every type of tubular con- 
aboratory......Are designed ; ee 
amg mye 4 REE instrument SPRINGFIELD, OHIO struction... Write for com 


capable of constant and reproducible SN plete details. 
operation, positively safe to use. Find 

complete details on the Model T-25 ~. 

ih SOT e Fae. ‘ . WD BRANCH OFFICES: New York © Chicago ®@ Philadelphic © Tulse @ Houston © Baton Rouge 
whi bile serene. v Representatives in principal cities in U $.A., Canada, Mexico, South America, Englond, Japan 
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Potentiometers Offers valuable infor- 
mation on high precision, single turn, 
continuous-rotation potentiometers... 
three inches in diameter for servo 
or bushing mounting. Illustrated Data 
Sheet No. 305. 


484A Helipot Corp. 





Pyrometer Accessories new Bul- 
letin entitled, “Alnor Pyrometer Ac- 
cessories,” is made available to all 
those concerned with the installation, 
use and maintenance of pyrometer 
systems. Illustrated. No. 4181. 
4a4B Illinois Testing Labs. 





.Line of sturdy 
bring instant, 


Pyrometers, Portable. 
precision instruments 
accurate results . wherever tem- 
perature readings are required—on 
the production line, in the lab, or in 
the field. Detailed Bulletin 
M428 Illinois Testing Labs. 





Stresometers Offers detailed refer- 
ence, “A New Instrument for Meas- 
uring Stress in Electrodeposited Met- 
als.”” Covers description, theory sen- 
sitivity and accuracy, reproducibility, 
advantages, etc. 


4840 Joseph B. Kushner. 





Tem perature-Monitoring Systems 
Can handle wide variety of tempera- 
ture-monitoring problems when com- 
ppnents are used as “building blocks.” 
Includes applications, operation data, 
specifications, ete. Bulletin 70 
4n4D Thermo Elec. Co. 





Thermometers. . . Sturdy all-metal con- 
struction resists breakage, makes for 
far longer life on operating equip- 
ment. Exclusive multiple helix assures 
dependable accuracy during long life. 
Detailed Bulletin. 


812 Weston Elecl. Instrument 





Transmitters, Pneumatic. . .36 p. refer- 
ence covers transmitters for measur- 
ing flow, pressure, level or density 
Offer longer life, less maintenance, 
continuous, accurate operation. In- 
formation in Data Book 1004 
299 Republic Flow Meters Co 





Transmitters, Pressure, Differential... . 
Pneumatic force-baiance transmitters 
designed to convert differential pres- 
sure into an equivalent 3 to 15 psi 
output. Details on versatile instru- 
ment in Bulletin 98097. 

0-1 Taylor Instrument Cos 





Viscometers For recording or record- 
ing-controlling of viscosity in indus- 
trial plants. Illustrated Bulletin ex- 
plains what they are, how they work 
and cites numerous advantages for 
precision instruments. No. 16 
484E Norcross Corp 





Weighing & Calibrating Systems. . 
Company makes available an illus- 
trated Bulletin describing their new 
weighing and calibrating system. In- 
cludes data on operation, application, 
specifications and performance 

4aar Morehouse Mach. Co 





Wire, Thermocouple & Extension 
Issues a new Bulletin describine & 
illustrating complete company line of 
thermocoupie wire & thermocouple 
extension wire. Covers various sizes, 
metals, insulations, ete 


4n4G Claud §S. Gordon Co 








Keeping too busy? 


You'll find our streamlined 
Reader Service section right up 
your alley. It's designed for 
busy engineers who want to find 
things fast, get more informa- 
tion fast. RS is easy to use, and 
you can bank on it. 








Construction Materials 





Coatings, Protective Issues a new, 
detailed Bulletin on synthetic resin 
coatings. Described are vinyl, pheno- 
lic, saran, polyethylene, epon, neo- 
prene, plastisol, and silicone coatings 
Illustrated, 8 p. 


484H Metaliweld, Inc 





Coatings, Protective Low cost, long 
lasting protection for all types of 
steel or concrete structures. Tech- 
nical Bulletin provides a complete 
description of the coating’s chemical 
and physical properties. 
215 Amercoat Corp. 





Protective Offer valuable 
features: chemical-weather-abrasion 
—resistant ; elastic; tough & durable ; 

etc. Covers instructions for use, speci 

fications & spec ific resistance. Data 

Sheet No. CP-575. 

4a41 Pennsylvania Salt Mfg. Co 


Coatings, 





Copper By using copper and its 
alloys, brass and bronze, your product 
is easier to fabricate, better and more 
durable. Literature includes a_ new, 

valuable booklet, “Copper ... Today 
and Tomorrow.’ 
16-7 Copper & Brass Research 





Fabrication, Metal Booklet, “Facili- 
ties & Products,” with information & 
photographs which show why com- 
pany can turn out—at low cost 
specialized heavy equipment for chem- 
ical plants, now made available. 

Newport News Shipbuilding. 





Metal Complete fabri- 
and assembling facilities for 
size and quantity of sheet 
and plate products and weldments 
thru %” thickness. Offers details in 
“Sheet and —— Fabrication.’ 

486 Kirk & Blum Mfg. Co 


Fabrication, 
cating 
any type, 





Flooring, Safety...... Describes product 
developed to meet the requirements of 
hard surface safety flooring in the in- 
dustrial and ordnance fields. Covers 
numerous advantages and features in 
Technical Bulletin °8 
4844 Master Builders Co 





Insulation Describes Mono-Block 
the one-block insulation for tempera- 
tures up to 1700°F. Bulletin includes 
information on composition, proper- 
ties, efficiency, and low applied cost 
Illustrated. 

358 Baldwin-Hill Co 


Mortars, Corrosion- Resistant Chemi- 
cal-resistant cement mortars...for 
bonding and pointing corrosion- proof 
masonry construction. Covers appli- 
eations, selection, ordering, etc. in 
Data Sheet No. CP-602. 
484M Pennsylvania Salt Mfg. Corp. 





Process Equipment, Fabrication... 
Complete modern facilities ine luding 
X-ray inspection & stress relieving 
which insure quality control. Equip- 
ment in all commercial metals & 
alloys. Catalogs 501 & 550. 

322 L. O. Koven & Bro. 





Process Equipment, Fabrication......De- 
signed and built around the use of 
Haveg—basic construction material 
that resists corrosion. Includes size 
and chemical resistance charts in 
64 p. illustrated Bulletin F-6. 

331 Haveg Corp. 





...Descriptive 36 p. 
Treating, Forging & 
Stainless Steels,” 
provides complete heat treating in- 
formation, with valuable reference 
charts & Shotomietographs 

Armco Steel Corp. 


Stainless... 
“Heat 
of Armco 


Steels, 
booklet, 
Pickling 





Steels, Stainless Offers 44 p. booklet, 
“Making the Most of Stainless Steels 
in the Chemical Process Industry.” 
Describes the metal’s valuable char- 
acteristics and advises how to spot its 
good applications. 
424 Crucible Steel Co. 





Presents 32 p. man- 
Finishing of Armco 
addition to 
informa- 
Proc- 


Steels, Stainless 
ual, “Surface 
Stainless Steels.” In 
abrasive polishing there is 
tion on Armco Flectronvolishing 
ess, blackening & etchine 
4840 Armco Steel Corp. 





Tantalum Equipment Immunity to 
hydrochloric nitric & perchloric 
acids, iodine, bromine, etc elimi- 
nates shutdowns, repairs, lost pro- 
duction time, spoilage, fume damage 
& other costly corrosion results 
348 Fansteel Metallurgical Corp 





Titanium. .Shows resistance to chlor- 
ide solutions and vataine useful 
strength up to 800-1000F. Other ad- 
vantages and data on application and 
fabrication of titanium alloys in de- 
scriptive Rem-Cru Review 
438 Rem-Cru Titanium. 





Pipe, Fittings, Valves 





Snap*On pipe in 
sulation now available in a complete 
range of sizes and thicknesses for 
piping from %” to 24” in diameter 
Offers a new Brochure with full de- 
scriptive and technical data 

50 Gustin-Bacon Mfg. Co 


Insulation, Pipe 


Long Tangent Feature 
advantages: save pipe; often 
short nipples and their 
extra welds; save time and money in 
lining up and clamping pipe and fit- 
ting; etc. Data in Catalog No. 54 

433 Midwest Piping Co 


Elbows, 
many 
eliminate 





Lead Products ..For the efficient con- 
trol of corrosives. Provides all com- 
mon mill shapes, sizes & forms 
sheet, pipe, fittings, valves, ete. Makes 
available new detailed booklet, 
‘Chemical Lead Products.” 

129 National Lead Co. 


Fittings Offers Klinger Master Cat 
alog describing the complete range 
of products compressed asbestos 
sheet packings for all purposes, 
valves, cocks, level gages syn 
thetic and silicone rubbers. 


Klinger Corp. of America 





Linings, Protective Liquid neoprene 
base protective linings feature excel- 
lent chemical resistance and mechani- 
cal properties. Covers application in- 
structions and specifications in Data 
Sheet No. CP-5&78 
484K Pennsylvania Salt Mfg. Co 


Hose, Metal, Flexible......Ideal for dif- 
ficult fluid and gas handling jobs. 
Durable and leak-proof for conveying, 
controlling movement and vibration, 
correcting misalignments, et: Full 
details in Bulletin 20D 
91 Atlantic Metal Hose Co. 





Metal Specialties Complete service 
on metal specialties. Crates, trays. 
racks, baskets, etce.—designed and 
built for specific materials handling, 
heat-treat and corrosion resistant end 
use. Detailed Catalog. 


R393 Cambridge Wire Cloth Co 


. Manufacturer 


Hose, Metal, Flexible. 
description of 


provides a complete 
varied applications for flexible metal 
hose & tubing. Shows how tubing is 
designed, used & installed. Data con- 
tained in Catalog CC-400 

65 American Brass Co 





Mortars, Corrosion-Resistant...... Bulle 
tin provides valuable data on line of 
Delrac furane cement & polyester ce- 
ment Covers chemical resistance, 
physical properties, instructions for 

p. No. 500, 


Delrac Corp 


J 
Joints, Expansion, Piston-Ring.... In a 
full range of sizes, with 4”, 8” or 
12” traverse per slip, for pressures to 
490 psi & greater & for temperatures 
to 800F & higher. Advantages coy 
ered in Bulletin 35-15H 
269 American District Steam Co 
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ball-bearing swivel 

products, including loading racks, 
manifolding lines, all-metal marine & 
barge hose, etc. No. G-4. 

48BA Chiksan Co. 





Nozzles, Spray......Company makes 
available on request a completely de- 
tailed Catalog which provides val- 
uable data on Spraco Nozzle line. 
Includes information on full cone, flat 
spray & hollow cone types 
TL391 Spray Energ. Co. 





Pipe, Olay... .s. Illustrated Bulletin cov- 
ers special uses of Screw-Seal clay 
pipe for industrial installations. Pro- 
vides valuable features: leak, rust & 
corrosion-proof; flexible; fast, easy 
installation; etc. 
485B Robinson Clay Product Co. 





HARDINGE 
THICKENERS 





Pipe & Fittings, Glass Glass pipe & 
fittings for full-scale production oper- 
ations. Strengthened by end-temper- 
ing & feature corrosion-resistance, 





nonrcontamination, ete. Details in | SS AND 
CLARIFIERS 


Catalogs EA-1 & EA-3. 
153a Corning Glass Wks. 





Pipe, Fittings & Valves For those 
operations which require the convey- 
ing of corrosive liquids. Feature val- 
uable advantages of easy installation, 
added safety, no leakage, etc. Catalog 
details company line. 

356 Saran Lined Pipe Co. 


Small beam- 
supported unit 





Tubing, Metal, Flexible. . .Scientific 
application of flexible tubing for air, 
oi], steam, gases & volatiles. Makes 
available valuable engineering infor- 
mation on all tubing & couplings in 
illustrated Folder. 

302 Penna. Flexible Metallic. 





Tubing & Pipe, Stainless......Furnishes 
solution for corrosion problems . ° 
handling of strong acids and other 
severe corrodents. New [Bulletin offers 
complete details on Carpenter Stain- 
less No. 20 products. 

441 Carpenter Steel Co. 


Tubing Steels Technical Data Card 
presents stress rupture data on 11 
tubing steels used in high temperature 
service. Includes carbon steel, inter- 
mediate chrome-molybdenum steels & 
stainless steels. No. 153-A. 
485C Babcock & Wilcox Co. 





Large center-column type unit 


Hardinge Thickeners and Clarifiers have solved problems for the following industries with 
water treatment, waste-water disposal or by-product recovery difficulties: coal, paper, oil, 
glass, lime, stone, sand, carbon black, meat packing, rubber, domestic sewage and others. 
One reason for the efficiency of Hardinge units is the fact that the influent goes directly to 
a central stilling well and the underflow 
also is centrally removed. This promotes 
quick disposal of the heavier solids imme- 
diately upon entry—makes less work for 
the rotating sludge scrap The clear 
effluent overflows the tank periphery. 
where velocity is at a minimum. Available 
for steel, tile, wooden or concrete tanks up 
to 200’ diameter. Write for Bulletin 31-D-11. 





Valves......Efficient, dependable valves 
can lower your processing costs—by 
controlling flow precisely ... by pro- 
viding extra-long wear to reduce 
costly maintenance. Presents Cataloz 
information upon request. 

75 Ohio Injector Co. 





Valves Steel dry plug valves that 
need no lubricant & cast steel gate 
valves both meet the exacting needs 
of the petroleum, petro-chemical, & 
chemical industries. Data in Stock- 
ham & Wedgeplug Catalogs. 

410 Wedgeplug Valve Co. 








—_ 
aa 


Valves......A ‘Technical Tips’ booklet 
describing & illustrating data gath- 
ered by the Edward laboratories on 
valve material, installation, & usage 
has just been published & is now avail. 
able. Bulletin 542. 
485D Edward Valves 


\G 


A distinctive Hardinge feature is the “Auto- 
Raise” driving mechanism, which automatic- 





Valves, Check Low head loss, in- 


creased wear resistance and freedom 
from destructive slamming make line 
of tilting disc check valves unbeat- 
able for almost every installation. De- 
tails in Catalog No, 30. 

286 Chapman Valve Mfg. Co. 





Valves, Control, Temperature 
you super-sensitive control of air flow 
for accurate, low cost proportioning 
er “off-on” control. Adjustable to 
wide range of open and shut speeds. 
Full details in Bulietin M-200. 
485E Eclipse Fuel Engrg. Co. 





Valves, Diaphragm Control Double 
seated diaphragm control valves offer 
quality features: ISA Standard face- 
to-face dimensions; ‘“flow-line’’ con- 
toured body ; self-aligning guides ; etc. 
Data in Bulletin 5305. 
485F Leslie Co. 
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ally lifts the scraper away from any over- 
load or obstruction in the tank bottom—elimi- 
nating costly breakdowns and “elays. Another 
feature is the double-spiral scraper which re- 
moves settled solids in one revolution. 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA 


240 Arch St. ° 


INCORPORATED 


Main Office and Works 


New York + Toronto * Chicago * Hibbing + Houston * Salt Lake City ° San Francisco 


485 





Stainless Steel Fabrication 


by KIRK and BLUM 


Sheets, 
Light Plate 
and 
Structurals 


With 47 years of experience in 
the field, KIRK & BLUM offers 
economical fabrication to the 
most exacting specifications. 
Stainless fabrication is quite dif- 
ferent from conventional steel 
working. KIRK & BLUM engi- 
neers and workers have the 
special knowledge and_tech- 
niques to do an outstanding job. 
In all-important welding, for 
example, selection of the best 
process; metallic arc or inert 
gas arc welding . . . seam or 
spot welding; prevertion of dis- 
tortion and warpage, prevention 
or removal of discoloration; 
prevention of disturbance of 
chemical and physical properties 
which might lead to corrosion 
. » « all contribute to a first 
quality fabrication job. 
Whatever your requirements, 
KIRK & BLUM facilities are at 
your service. For prompt quota- 
tion, send prints and details to: 
The Kirk and Blum Mfg. Co., 
3208 Forrer St., Cincinnati 9, 
Ohio. 


<M A 


~ Complete Facilities 

i to %4" Capacity 

= e Square & Rotary 
Shearing 


Braking, Forming & 
Rolling 


Punching, Riveting & 
Drilling 

Arc, Spot & Seam 
Welding 


Inert Gas & Submerged 
Arc Welding 


@ Grinding and Finishing 


Literature on Request: 


“SHEET and PLATE FABRICATION” 
“ELECTRICAL ENCLOSURES” 


THE 
KIRK AND BLUM 
MANUFACTURING CO. 
3208 Forrer St. 
Cincinnati 9, Ohio 


KIRK BLUM 


METAL FABRICATION 


LITERATURE ... 





Valves, Motorized gas valves 
combine high capacity and soft seat 
positive shut-off in sturdy light weight 
aluminum bodies. For use with all 
commercial fuel gases. Provides full 
data on line. Bulletin M-600. 
468A Eclipse Fuel Engrg. Co. 





Valves, Gate Hard rubber lined iron 
body gate valves for big savings in 
many corrosive services. Feature fully 
revolving double dics, parallel seat 
principle. Supplies complete informa- 
tion in detailed Bulletin. 

154 Darling Valve & Mfg. Co 





Valves, Multi-Port......Provides valuable 
information on rubber seated multi- 
port valves . . for water softeners, 
pressure filters and ion exchangers. 
Available in ™% to 4-inch sizes. Re- 
quest detailed Catalogs. 

377 AquaMatic, Inc 





Vaives, Packless ..For use wherever 
pipelines carrying gasoline, oil or 
other volatile liquids & vapors must 
have positive protection against leak- 
age. For complete information § re- 
quest Bulletin No. TC-813. 

364 Fulton Sylphon Div 





Valves, Porcelain Company makes 
available detailed literature covering 
the features and advantages of porce- 
lain valves. Bulletin includes com- 
plete description, characteristics, and 
specifications. 

87 Lapp Insulator Co. 





Valves, Pressure Reducing Presents 
a completely illustrated Bulletin cov- 
ering the company line of pressure 
reducing valves. Includes engineer- 
ing, operating and maintenance data 
in 20 p. reference. No. 461-B. 
486B Leslie Co 





Valves, Pump......Pump valves will oper- 
ate freely under extremes of high or 
low temperature, with highly corrosive 
fluids, and in any position. Company 
Bulletin presents essential and de- 
tailed information. 

470 Durable Mfg. Co. 





Valves, Safety Shut-Off Operate in 
stantly...must be reset manually 
protect vou fully against gas, air, or 
electrical failures. Choice of 5 power 
units for variety of control combina- 
tions. Bulletin M-%02. 
486C Eclipse Fuel Energ. Co 





Valves, Solenoid .. Presents numerous 
valves—two-way, three-way, four- 
way—for automatically controlling 
the flow of liquids & gases. Valve 
Catalog gives complete information 
on extensive line. No. 24. 

411 Automatic Switch Co 





Electrical & Mechanical 





Chains, Roller For power transmis- 
sion or conveying. Positive, flexible, 
economical chain with high sustained 
efficiency. Lock-type bushings for 
long roller chain life. Offers 148 p 
illustrated Data Book 2457. 

407 Link-Belt Co 





Cleaners & Expanders, Tube Tube 
cleaners and tube expanders keep 
tubes at peak efficiency, reduce down 
time due to tube failures. Quickly re- 
move hardest deposits from straight 
or curved tubes. Comprete data. 

483 Airetool Mfg. Co. 





Drives, Adjustable-Speed Describes 
features and advantages of all-elec- 
tric adjustable-speed drives which 
provide automatic load control for 
safe, high-speed pulp grinding, in 
illustrated Bulletin D-2311. 

54 Reliance Elec. & Engrg. Co 





Drives, Electric Pewer...... Company 
line of electric power drives engi- 
neered to your requirements. Covers 
Speed-Trol, Slo-Speed, Klosd and 
Klosd-Tite electric power drives. 20 

p. illustrated Catalog No. 574. 

64 Sterling Elec. Motors. 
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Drives, Shaft Mounted......These versa- 
tile, new speed-reducing units save 
space, power, material and time 
Makes available an Engineering Bul- 
letin which includes selection and 
dimension details. 

103 Falk Corp 





Electric Equipment......28 p. offers data 
on: G-E electrical equipment for 
power generation; power distribution 
& conversion; power utilization; in- 
strumentation; descriptive publica- 
tions; ete. Bulletin GED-1966A. 
487A General Elec. Co, 





Fasteners, Stainless Steel... . Stainless 
fasteners & pipe fittings in stock. All 
types & sizes of screws (hex head 
Phillips, slotted, socket), bolts, nuts, 
rivets, etc. Offers complete details i 
Manual No. P6 
TL387 Alimetal Screw Products Co 





Gaskets, Teflon......The ideal seal for 
many process applications is a Flex- 
itallic gasket with teflon trapped be- 
tween edges of stainless steel. For 
complete data request folder, ‘Teflon 
in Flexitallic Gaskets.” 

342 Flexitallic Gasket Co. 





Gaskets, Tefion-Jacketed ...... Includes 
pertinent information on corrosion- 
resistant teflon-jacketed gaskets for 
glass-lined steel connections, Corning 
conical flanges, ete., in illustrated 
Catalog No. TG-953. 

354 U. S. Gasket Co 








Motor-Starter-Circuit Breakers 
plosion-proof, dust & rain—tight cir- 
cuit breaker & motor starter Unilets 
offer superior design, construction & 
performance. Valuable technical data 
in Bulletin BH. 

228-9 Appleton Elec. Co 





Motors......Features pre-lubricated mo- 
tor bearing that has four seals... 
Two on each side. Offers real bearing 
protection—grease is sealed in & con 
taminants are sealed out. Covers ce 
tails in Booklet B-6154-A 
30-1 Westinghouse Klee. Corp 





Motors ..Meet the toughest conditions. 
Ribbed frame provides effective heat 
radiation... fan-driven cow]-directed 
air-blast carries off heat, & also 
prevents settling of dust on motor 
frame. Request Bulletin , nye : : There's a Mundet Office 
327 Elliott Co For true worth the cost of industrial insulating materials near you 

Motors vin The extra dependability of and installation should be balanced against the efficiency on p nee ie Pee e 
Slectro Dynamic motors covered in i he insulation. 2 , 
—_— report, "Motor Showdown.” In and life of the a ye 2. - 
cludes data on comparative results of H j i i i j 2 we 
motor performance tests. Also a Cat- First cost may be a deceptive indicator of insulation CINCINNATI 2, ONIO 
alog of industrial motors. value. You may spend double the amount necessary and 427 West Fourth St 


376 General Dynamics Corp not get your required protection. On the other hand, the DALLAS 10, TEXAS 


Motors, Fan-Cooled......Cartridge bea lowest bid can be the costliest. 601 Second Ave. 
ing design lowers maintenance: bear ; ; : DETROIT 21, MICH 
ings protected at all times can Mundet has a closely integrated, experienced, nation- 14401 Prairie Ave. 
e re "ICE » € myrer " ° . e ° A 
Sela cimeuee neveuss Ceuee ie ten wide organization. Our engineers will survey your plant to nee Se agua 
— MU-132 & ee -see : ; see that the necessary lines and equipment are insulated INDIANAPOLIS 3, IND 
a agnor Bice. Corp with the right material and the right thickness to provide 1250 Beecher St 

Motors, Fan- Cooled ...... Totally - en greatest economy and longest life. JACKSONVILLE 6, FLA 
closed, fan-cooled motors . for ‘ : 800 East Bay St 
chemical plant applications. Feature The value of Mundet service can be easily demonstrated. KANSAS CITY 1, MO. 
long life, minimized maintenance and | . : : : 1210 West 9th St 
top efficiency. Details in Chemical Mo The quality of Mundet insulating products is guaranteed. es 
tor Bulletin No, CE-B379. | Mundet Products cover every temperature requirement Los a 

‘ » } e Ce ‘ ° 
ne : from minus 200°F. to plus 1900°F. One of our newest 6116 Walker Ave 


Motors, Pump......Provides complete products is WATER RESISTANT 85% magnesia de- NEW ORLEANS 16, LA 
data and illustrative diagrams on the . +s : 315-325 North Front St. 
major dimensions of these motors | signed to protect hot piping and equipment from water new Youn 17, t.¥ 
which are especially suitable for deep exposure damage. Send coupon for information on this 493 itediaan Av 
well irrigation installations and indus- r : K 
trial pumping applications. and other Mundet products. PHILADELPHIA 39, PA. 
487B Belgian Elec. Sales Corp 856 North 48th St. 

Packings, Tetion ..-Cut packing re- ' Se eS eS SS SS LS OS NS SS SY SR eS Sthe hemcd ~ 
placement and maintenance’ costs 
Stop leakage by providing tight seal 
at only slight gland pressure. Last 
for many months under corrosive con 
ditions. Detailed Catalog. 

360 Chemical & Power Product 

















P 128 In Canada: 
MUNDET CORK CORPORATION, Insulation Division odes tom 
7103 Tonnelle Ave., North Bergen, N. J. Insulation Ltd 
35 Booth Avenue, Toronto 











Send information on Mundet Industrial Insulations. 


| 

| 

i 

| 

| 

—> Want more information | 
on any of these items? Just NAME 

| 

| 

| 

l 


circle its code number on 
FIRM 


the postcard inside the back 
cover, then mail to us. It’s 
that easy now. 


ADDRESS 


CuEeMIcaAL ENGINEERING—October 1954 





LITERATURE 





Reducers, Spee -Factual & informa- 
tive Bulletin covers new “C” line 
of Winsmith worm gear speed re- 
ducers. Key features are concisely 
described & photos & drawings illus- 
trate 3 designs. No. HW 654. 
488A Winsmith, Inc. 





Seals, Mechanical. . Information on 
the high-efficiency mechanical seal 
with the unique spring drive. Provide 
solution to all types of shaft sealing 
problems. For complete details re- 
quest iliustrated Bulletin 9 
TL303 Sealol 


Corp. 





Tefion Products Illustrated booklet, 
“The Best in Tefion,” covers data on 
teflon parts & products—-bellows, bel- 
lows connectors, pump & valve pack- 
ings, tubing & other molded forms. 
12 p. Chemlon Catalog. 

351 Crane Packing Co. 





Turbines, Steam... . Turbines 
from 50 horsepower down to frac- 
tional in 6 frame sizes. Feature large 
number of manually operated valves 
for individual control of steam noz- 
zies, Details in Bulletin No. 135 
on Coppus Engrg. Corp. 


range 





Heating & Cooling 





Blast Coils Company's line of Grid 
blast coils are ideal for numerous 
uses throughout the chemical process- 
ing industry. For complete informa- 
tion on features and performance re- 
quest Catalog No. BC-1049. 
442b D. J. Murray Mfg. Co. 


Boilers, Packaged. . _Available for ofl, 
gas and combination oil/gas firing. 
Sizes 15 to 600 hp, 15 to 250 psi 
for heating and processing. Company 
furnishes fully illustrated Catalog No. 
Al)-100 on request 
155 Cleaver-Brooks Co 








Bollers, Packaged Covers operation 
and specifications on Type 1, 2 and 
3 packaged boilers built to meet steam 
requirements in medium pressure 
range, from 4100 to 30,000 Ibs. of 
steam per hr. Brochure WT-7 
488B Wm. Bros. Boller & ‘Mfe. Co 





Burners .For automatic firing of 
boilers, heaters & other process jobs 
reqpiring up to 3,000,000 BTU— 
bring true “rotary combustion” for 
maximum heating efficiency with gas 
or oil fuels, Bulletins R-100, R-230 
R428 Eclipse Fuel Engrg. Co. 





Chillers, Liquid Broad fields of air 
conditioning and refrigeration appli- 
cations for the versatile line of Flow- 
Cold packaged liquid chillers described 
in new, illustrated reference. Bulle- 
tin FC-50-C. 


4880 Acme Industries. 





Coolers, Air-Quenching Information 
on how savings can be effected in the 
cement, lime and chemical industries 
through use of an air-quenching shak- 
ing grate cooler. Details in illustrated 
Bulletin O7TB7869 
44b Allis-Chalmers Mfg. Co. 





Coolers, Cascade Corrgsion-resist- 
ance prevents chemical attack inside 
tubes and permits the use of river or 
sen water as coolant. Includes heat 
transfer ay ge tables, ete., in 
Catalog No. PE-8 
153b 


Corning Glass Wks 





Exchangers Dependable source for 
engineering and manufacturing proc- 
ess equipment. Bulletin covers stand- 
ard Sweco exchangers and offers 
details of company's engineering and 
manufacturing services 
62 


Southwestern Engrg. Corp. 





Exchangers, Film Type Offer econ- 
omy of first cost, operation and main- 
tenance in power, petroleum and 
chemical industries. Serve as jacket 
water coolers, feed water heaters, etc. 
Details in Bulletin HE-7. 

52 Henry Vogt Mach. Co 


Economical and 
producing steam for process 
or heat. Fire-tube models (20-600 
b.h.p.) in Catalog No. 622-F, Water- 
tube models (200-1000 b.h.p.) in 
Catalog No. 622-W. 

R389 Superior Combustion Ind. 


Generators, 
efficient, 





Heaters, Air, Direct Fired Readily 
adaptable to wide variety of uses in 
ovens, kilns, dryers, etc. Includes 
information on applications, opera- 
tion and typical sizes, in fully ‘llus- 
trated Bulletin No. 194. 

352 Thermal Research & Engrg. 





Heaters, Transfer more heat, 
faster & at lower temperatures, avoid- 
ing coking or damage to heat sensi- 
tive materials. Easily installed in ex 
isting or new tanks. Dimensions & 
details in Bulletin 541. 

384 Brown Fintube Co. 





Heaters, Unit Grid unit heaters offer 
all cast iron construction that stands 
up well against corrosive acid fumes 
of HC1, Cls, ete. Provides valuable 
booklet, “Corrosion in Unit Heaters,” 
on request. 

42a D. J. Murray Mfg. Co. 





Heating & Cooling, Multi-Tier 
vert heating, cooling, drying & 
ilar operations from batch to continu- 
ous processing. Process products un- 
der exact time, temperature & atmos- 
pheric control. 8 p Dutieten 
67 J. W. Greer Co. 





Platecoils For tank heating & cool- 
ing problems due to inefficient pipe 
coils. These cost-saving Platecoils heat 
or cool 60% faster & take 50% less 
space in the tank. Details on features 


in Bulletin P61. 
60 Tranter Mfg. 





Air......Make fuel burn 
at a higher temper- 
ature——greatly reducing the rate of 
slag build-up on furnace tubes. Stay 
on-stream longer with a Ljungstrom 
= preheater. Full information. 

Air Preheater Corp. 


Preheaters, 
more completely— 





Cooling, Single-Flow ...Com- 
pany line of single-flow cooling tow- 
ers features numerous advantages. 
For complete information on these 
unique products request latest de- 
seriptive catalog, Bulletin CF-54. 

9 Marley Co. 


Towers, 





Traps, Steam......Can help you solve any 
drainage problem. Furnishes a type 
& model of trap for every industrial 
process, power, & heat application 
For complete details _— 32 p. 
reference, Catalog No. 95 

131 W. H. ee & Co. 





Traps, Steam Descriptive 44 p. ref- 
erence contains charts and tables— 
all relating to steam traps including 
14 p. of information on how to size 
traps for nearly every type of equip- 
ment. “Steam Trap Book.” 

394 Armstrong Mach. Wks. 





Tubes, Condenser... 


..Provide numerous ad- 
more production; low 
initial cost and maintenance; easy 
insfallation ; stainless steel construc- 
tion; etc. Find complete information 
in the Steam Tran Bulletin. 

330 Yarnall-Waring Co. 


Traps, Steam 
vantages: 


Handling & Packaging 





Conveying Systems, Pneumatic 
many advantages: minimum installa- 
tion costs; lower maintenance costs; 
no product loss; dust tight; ete. C ov- 
ers operation & applications in illus- 
trated Bulletin T-V 553. 
488D Young Machy. Co. 





Conveyors & Elevators Spiral con- 
veyors & bucket elevators available 
in a range of types & sizes that meet 
practically every industrial require- 
ment & operating condition. Details 
in complete Catalogs. 

Jeffrey Mfg. Co. 





removable 
ce Se ey sensitive 
chemicals, oils, and food products 
against contamination during _ship- 
ment or in storage. Data in Hack- 
ney Drum and Barrel Catalog. 

96 Pressed Steel Tank Co. 


head or 
protect 


Tight 





‘ ... Volumetric 
design and rugged 
construction, easily adapted to in- 
stallations requiring proportional 
pacing by auxiliary meters. Describes 
feeders in Bulletin 45-H8. 

259 Omega Mach. Co. 


Volumetric 
simple 


Feeders, 
feeders of 





Fillers, Liquid......Rotary, gravity type 
liquid fillers...used for applications 
involving liquids and semi-viscous ma- 
terials. Presents Dura-Mil Bulletin 
describing the features, operation, ap- 
plications, etc. 

Turbo Mach. Co. 


E 





Magnets. Describes the line of elec- 
tric and non-electric magnets for in- 
stallation in, on. or above material 
conveying systems and integration 
with processing machinery. Full de- 
tails in Catalog C-5000-B. 
$35 Dings Magnetic Separator. 





Materials Handling, Bulk. -Tote S§ 
tem speeds up weighing & blending 
operations, automatically, accurate ir ; 
reduces labor & handling costs ; elimi- 
nates product loss, contamination; 
ete. Illustrated. 
355 Tote System. 





Save time & money in bag- 
ging, batching & checkweighing ... 
with Thayer scales. Feature shock- 
proof leverage system, automatic 
control & operation, precision con- 
struction, etc. Detailed Bulletins. 

373 Thayer Scale & Engrg. Corp. 





Tanks Stainless steel tanks for your 
processing—maintain stock or fabri- 
cate to special designs for your par- 
ticular need. Any size—any capacity 
up to 3000 gallons. Illustrated litera- 
ture offers details. 


BL393 Filpaco Industries. 





Tractor-Loaders Feature the numer- 
ous advantages of loading with the 
combination of clutch-type transmis- 
sion and hydraulic torque converter. 
Company provides completely de- 
tailed literature on the TL-10. 

79 Tractomotive Corp. 








.Trufin is available 
in copper (and its alloys), aluminum, 
eects werene steel, and bi-metal. 
Pertinent information and case his- 
tories in the company’s new “Oppor- 
tunity” publication. 

427 Wolverine Tube Div. 





Tubes, Heat Exchanger Tubing is 
made from flat-rolled steel that’s in- 
spected on both sides before the 
tubing is formed. Free from scale, 
seabs and slivers. Complete infor- 
mation in Booklet CEC-54 
219 Republic Steel Corp. 





Losirg your friends? 

Sure are, if you're not keep- 
ing in touch with our advertisers. 
For they're your friends, offering 
help through new and better 
products and services. You can 
use our Index of Advertisers to 
keep in closer touch with these 
friends and what they're doing 
for you. 
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Feature excep- 
-the ability to dig 
to maneuver 


Tractor-Shovels 
tional advantages 
. . to load fast . 
... to handle any load ... to work 
anywhere—any time. Request de- 
seriptive literature for full data. 
57 Allis-Chalmers Mfg. Co 





Tractor-Shovels Provide easier oper- 
ation, utmost accessibility & simplicity 
of servicing, highest efficiency in 
shovel handling. Valuable Fact-Folio 
includes specifications, action photo- 
graphs, etc. 
315 


Clark Equipment Co. 





Tractors, Electric Bulletins cover 
features of 4 wheel & twin-3 whee! 
models. Includes detailed specifica- 
tions & illustrations along with line 
drawings showing dimensions. Nos 
T-201, T-202, T-203, T-204. 
489A Mercury Mfg. Co 





Trucks, Fork......Method for predeter- 
mining times necessary for fork lift 
trucks to perform specific operations 
provided in work kit that will enable 
plants to apply fork lift truck stand- 
ard performance data. 
489B Yale & Towne Mfg. Co. 





Trucks, Platform...... New Bulletin Ilus- 
trates & furnishes dimensions, speci- 
fications & outstanding features on 
Yale 4,000 and 6,000 pound capacity 
Worksaver low lift electric platform 
trucks. Bulletin P-10388A. 
489C Yale & Towne Mfg. Co. 





Vibrators ...Installation of the com 
pany line of vibrators for smoother, 
more efficient materials handling . . 
for granular or powdered chemical 
materials. Makes available detailed 
literature upon request. 

L422 Cleveland Vibrator Co 





Processes, Services, Misc. 





Ammonia Synthesis of 
Texaco partial oxidation process, Fos 
ter Wheeler improved liquid nitrogen 
wash system, & Casale ammonia syn- 
thesis process . . in combination 
16 p. Bulletin No. 0-54-1 
139 Foster Wheeler Corp 





Apparel, Industrial Presents a new, 
completely illustrated Catalog cover- 
ing valuable data on Orlon, Dynel 
industrial apparel. Acid, chemical, 
abrasion—resistant . outwears 
cotton by a great margin 
B496 Worklon, Inc. 





....Company  pre- 
sents illustrated booklet, ‘Modern 
Drawing & Document Reproduction,” 
offering valuable information on the 
line of Kodagraph materials. Covers 
cost-saving features 

94 Eastman 


Autopositive Paper. 


Kodak Co 





Desulfurization Process Describes 
Autofining—a new desulfurization 
process. Offers data on commercial 
operation of a 3,500-barrel-per-day 
plant, including yields, economics & 
process description. Issue 2. 
489D M. W. Kellogg Co 





Goggles, Safety...... Protect against dust 
fumes, gas, smoke, etc. Can be worn 
with any make respirator or mask. 
Soft, pliable rubber frames give air- 
tight fit on any shape face. Offers 
fully descriptive literature. 

C H. S. Cover 





Plant Sites water sur- 
veys of choice plant sites in Southeast 
& Southwest. Each Brochure covers 
a separate potential industrial site, 
detailing industrial water sources, 
chemical content. eté 
135 St. Louis-San Francisco Rail 





Plant Sites Data on raw materials, 
transportation, power and fuel, mar- 
kets, labor, facilities, sites, com- 
munity services, laws and regulations, 
etc. Also includes physical map. “In- 
dustrial Location Services.” 

491 N. Y. State Dept. of Commerce. 





The extent to which metal will 
corrode in atmosphere —or even 
whether it will corrode at all to any 
appreciable degree — is determined 
primarily by the moisture content 
of air. While deterioration at nor- 
mal temperatures and humidities of 
less than 35% is so slow as to be 
almost negligible, the rate accel- 
erates rapidly beyond a critical 
point of approximately 65%. This 
activity is intensified when such 
contaminants as hydrogen sulfide or 
sulfur dioxide are absorbed from 
industrial atmospheres. Impinge- 
ment of solids, which tends to hold 
this acid film in contact with metal, 
localizes and further advances cor- 
rosive attack. 

When exposure to atmosphere 
includes also exposure to sunlight 
and to the variables of weather, the 
situation becomes more complex. 
Such factors as the composition of 
metal and of the protective rust 
film that forms upon it, the length 
of time surfaces are wet, the extent 





MAINTENANCE 
FOR METAL 








160-1 HYDE PARK, BOSTON 
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to which they retain moisture, and 
whether they may be bared inter- 
mittently by heavy rainfall are in- 
fluential in determining metal life. 

An understanding of the mech- 
anism of corrosion in all of its 
varied phases is an obvious requisite 
to prescribing methods of control. 
Thirty-five years’ study and evalua- 
tion of industrial corrosion problems 
and the formulation of protective 
coatings to meet them has taught 
us something about corrosion and 
the ways in which it may be 
checked successfully, 

We are ready to share that 
knowledge with you in an analysis 
of any metal-maintenance problem 
you feel requires the different ap- 
proach of considered engineering 
judgment ... to give you a rec- 
ommendation you can be sure is 
technically correct and practically 
workable — for quality protective 
surfacing that is right for you be- 
cause it is individually job-selected 
to meet your service specifications. 


TH OC 
¢ Oo MPA N Y 
36. MASSACHUSETTS 





Your Index to Advertisers i in This Issue. 


‘What It Contains . 
Here's. your complete, sdiciiael 
index to all advertisers in this issue 
of CE. It also contains an index to all 
advertisers in the classified or 
Searchlight section. 
For More Information . 
- You ‘can wse this index to tie 
quickly what advertisers are in this 


a ee 


; he ; 


ads. You can get more information 


on the products advertised by any of 


these companies by circling the page 
number (code) on the Reader Service 
postcard inside the back cover. 
When more thon one product is ad- 
vertised, refer to the alphabetical 
listing in the Index to Chemicals and 
Equipment for the code number of 
the specific product in which you're 
interested. 


Index to Advertisers 


Month after month you'll find industry’s most pro- 


gressive firms among our ad pages. Use this index to keep in 


touch with what they’re offering that'll help you in your job. 


Admiral Tool & Dye Co 
Air Preheater Corp 
PE PE BIOs 6 ca tos sro sesvies 483 
Allen-Bradley Co....... . 36 
Allied Chemical & Dye Corp 

General Chemical Div. 

Nitrogen Div. 
\llis Chalmers Mfg. Co. 

General Machinery Diy 


Tractor Div. ..... 

Allmetal Screw Products Co. Inc 
Alsop Engineering Corp.......... 
Aluminum Limited Sales, Inc 
Amercoat Corp. 

American Blower Corp. 

American Brass Co 

American Metal Hose Branch. . 
A.C.F. Industries Inc Rees 
American Chain & Cable Co. 

Helicoid Gage Div. . 

American Cyanamid Co, 

Heavy Chemicals Dept 
American District Steam Co. Inc 
American Flange & Mfg. Co 
American Gilsonite Co 
American Hard Rubber Co 
American Instrument Co 
American Locomotive Co 

Alco Products Div. . . .262 
American Machine & Metals Inc 

Niagara Filter Div 


American Metal Hose Branch, 

American Brass Co., The 
American Optical Co. . 2 
American Platinum Works........ 
American Wheclabrator & Equip. 

Corp 
Ampco Metals, Inc 
Ansul Chemical Company 

Fire Extinguisher Div. . res! 
Appleton Electric Co. +» «228-229 
Aqua Matic, Inc........ 377 
Armco Steel Corp..... kak owe 
Armstrong Machine Works. 394 
Atlantic Metal Hose Co., Inc..... 9] 
Atlas Powder Company 

CPOOTEI ca issa ek sya 
Automatic Switch Co............ 411 


Babcock & Wilcox Co 

Tubular Products Div... . 6) 
Badger Mfg. Co...... 448d 
Bailey Meter Co......... 2. 248-249 
Bakelite Co., Div. of Union 

Carbide & Carbon Corp 
Baker & Co., Inc., Catalysts... . 311, 
Baker Chemical Co., J. T. . 108-109 
Baker, Perkins, Inc....... cae ae 
Baldwin-Hill Co. .. 358 
Baldwin-Lima-Hamilton Corp. ..... 85 
Barber-Greene Co. ix ae 
Barco Mfg. Co..... 378 
Barnstead Still & Sterilizer Corp... 285 





Sales Representatives 


RENE Bene veccerscsvewecnescnesd W. D. Lanier, 1321 Rhodes-Haverty Bidg., Walnut 5778-2823 
Boston 16 .... W. D. Boyd, 350 Park Square Bidg., Hubbard 2-7160 
Chicago 11...........b. A. Cunningham, J. M. Rodger, Jr., 520 N. Michigan Ave., Mohawk 4-5800 
PE Mbnd ss tonvebadtivosddestebechsseased L. J. Biel, 1510 Hanna Bidg., Superior 1-7000 
James Cash, First National Bank Bidg., Prospect 7-5064 

as bid > cdshiceks +s60eh bevehedvse’ L. J. Biel, 856 Penobscot Bidg., Woodward 2-1793 
Jos. H. Allen, 1111 Wilshire Bivd., Madison 6-4323 

R. G. Frederick, J. E. Tuohig, 330 West 42 St., LOngocre 4-3000 

” M. Schellenger, Architects Bidg., 17th & $ Sts., Rittenh 6-0670 

...G. $, Ryen, 719 Oliver Bidg., ATlantic 1-4707 


Gd. Conte Be ccccscccecccnccsseece ré M. Rodger, be 3615 Olive St., Continental Bidg., Lucas 4867 





Ralph E. Doriand, 68 Post $t., Douglas 2-4600 


Bayley Blower Co.. 
Bechtel Corp. 

Bell & Gossett Co. . 
Bemis Bro. Bag Co 
Bethlehem Foundry & Machine Co. 3 
Bethlehem Steel Co. 

Forged Products Div 
B.L.F. Industries, Inc. 

Builders-Providence Div. 

Omega Machine Co......... 
ON OE Oa ree 
Black, Sivalls & Bryson Inc. 

Safety Head Div.... 

Blaw-Knox Co. 

Chemical Plants Div 

Process Equipment 

Buflovak Equipment Div 
Boardman Co., The... 

Bowser, Inc. 

Bridgeport Brass Co. 

Brown Co. 

Brown & Root, Inc 

Buell Engineering Co eres 
ie OE © ee re 
Buffalo Pumps, Inc... 
Burgess-Manning Co. 


Calumet & Helca, Inc. 

Wolverine Tube Div. . 
Cambridge Wire Cloth Co........ 
Cameron Iron Works Inc 
Carbide & Carbon Chemical Co., 

Div. of Union Carbide & Carbon’ 

Corp. 

Carlson Inc., G. O. 
Carpenter Steel Co 
Alloy Tube Div... 
Ceilcote Co., The. 
Celanese Corp. of America. ... 
Chain Belt Co...... 
Chapman Valve Mfg. Co......... 2 
Chase Brass & Copper Co., Div. 

Kennecott Copper Corp........ 
Chemical Construction Corp., Unit 

American Cyanamid Co 
Chemsteel Construction Co., ov 
Chemical & Power Products, Inc... 
Chempump Corp. 

Chicago Bridge & Iron Co........ 
SS 6 ere 
Clark Equipment Co........ 
Cleaver-Brooks Co......... 
Cleveland Vibrator Co. . 

Cochrane Corp. a 
Combustion Engineering, Inc 

Raymond Pulverizer Div 
Commercial Solvents Corp 
Continental Copper & Steel Indus 

tries, Inc. 

Alloy Fabricator Div 

Cooper Alloy Foundry Co., The. . 
Copper & Brass Research Associa 

amie 
Coppus E nginecring Corp 
Corning Glass Works 
Crane Co. ... 

Crane Packing Ce... 
Crouse-Hinds Co. ...... 
Crucible Steel Co. of America 
Stainless Steel Div... 
Cuno Engineering Corp 


Dampney Co., The 
Darco Dept, Atlas Powder Co. 
Darling Valve & Mfg. Co...... 


Davenport Machine & Foundry Co. 445 
Day Co., The J. H.... Ween 63 
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Dean Products, Inc 
Thermo-Panel Div 
DeLaval Separator Co. 
Centrifugals 
Heat Exchangers 
DeLaval Steam Turbine Co 
Deming Co., The 
Denver Equipment Co...... 
PM NT OO so oy ss cakes 
Dings Magnetic Separator Co... 
Dodge Mfg. Corp 
Dorr Co. 
Dow Coming Corp 
du Pont de Nemours & Co., F 
Polychemicals Dept. .. 
Dry Ice Converter Corp. . 
Durabla Mfg. Co...... 
Duriron Company ... 
Dustex Corp. 
Eastern Industries, 
Eastman Kodak 
Industrial Photographic Div 
Eclipse Fuel Engineering Co....... 428 
Eimco Corp., 
BON a2 ils wo Sale Bio e 42, 
Emhart Mfg. Co. 
Standard-Knapp Div. 
Enjay Co., 
Fairbanks, 
Falk Corp. 
Fansteel Metallurgical Corp. . 
Farrell-Birmingham Co., Inc 
Fenwal, Inc. 
Filter Paper Co 
Fischbein Co., 
Fischer & Porter Co 
Flexitallic Gasket Company 
Fluor Corp., 
Food Machinery & Chemical Corp. 
Peerless Pump Div 7 
Foote Bros. Gear & Machine Corp. 217 
Foster Engineering Co. . . 
Foster Wheeler Corp. 
Foxboro Co., The.. 
Frick Co. 
Frontier Industries Inc. 
Manzel Div. 
Fuller Co. 


General American 


+ 
4 


J 
2 
: 


vVIiw viv 


Morse & Co.... 


Transp. Corp.. 121 
231, 265 
General Chemical Div., Allied Chem- 
ical & Dye Corp... 
General Controls 
General Dynamics Corp. 
Electro Dynamics Div 
Gifford-Wood Co. 
CGirdlet Co. THE: 66h eka sc. 2nd C over 
Globe Steel Tubes Co. . 
Glycerine Producer’s Assoc. 
Goodrich Co., B. F. (Geon).. 
Great Lakes Carbon Corp 
Dicalite Div. 
Greer Co., 
Griscom-Russell Co., The. 
Gustin-Bacon Mfg. Co 
Ranga: CAN: = 5 et se coy 
Hapman Conveyors Inc........... 
Harbison-Walker Refractories Co. . . 
Hardinge Co. ey 
paaves CO sei 
Hays Corp., The.... 
Henszey Co. 
Hercules Powder Co. 
Hewitt-Robins, Inc... . 
Heyl & Patterson Inc...... 
Hills‘McCanna Co. 
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(Adveritsement) 


plant-location 


news 


What transportation facts do you need? 


Recently, a container manufacturer 
using our Industrial Location Service 
to help select the right spot for his 
new plant sent in this request: “* We've 
got to be located where we can supply 
all areas of our market within 36 hours 
at a cost that will let us compete for 
new business.”’ As in many other busi- 
nesses, the transportation costs and 
schedules involved could make or 
break his proposed operation. But ILS 
found the perfect location—fast. 


Here are some of the reasons why. 
ILS is the one organization that can 
give complete, up-to-the-minute facts 
ontransportation costs, schedules, and 
facilities. Whether your business calls 
for assembling heavy or bulky water- 
borne materials, or for the use of air 
transport to get there “fastest with the 
mostest,” ILS can give you all the 
details—secured firsthand from doz- 
ens of carriers. 

We even maintain a Washington 
office to help in transportation prob- 
lems. From this listening post we get 
current reports on tariffs, regulations, 
and schedules . . . and all of this infor- 
mation is included in our free trans- 
portation reports. To get one of these 
studies for your needs, all you do is 
contact ILS. 


We fill in the picture, too 


But this isn’t the only type of compre- 
hensive transportation data ILS sup- 
plies. For one specialty-goods manu- 
facturer we supplied all this free infor- 


mation: location of sites with suitable 
warehouses for ceramic bodies, and 
within a short distance of LCL termi- 
nals, Even more important, we found 
him available sites with private rail- 
road sidings. 

For every suggested location, ILS 
also prepared rates for assembling 
materials and distributing finished 
goods to given points. Supplied com- 
parative rates for air, rail, water, and 
highway, too, 

By the way, the manufacturer re- 
ceived all these facts for a number of 
sites in New York State in /ess than ten 
days. Helped him pick just the right 
spot without delay. 


Other free plant-site services 


Transportation won't be your only 
concern when you're looking for a 
new plant location, But no matter 
what factors are involved, ILS can be 
of help. Reports are available on build- 
ings and sites, markets, raw materials, 
labor, water and local laws and regu- 
lations—to mention just a few. These 
surveys are tailored to meet all your 
requirements, and sent to you without 
cost or obligation in strictest confi- 
dence. 


Our booklet called “Industrial Lo- 
cation Services”’ shows how you can 
put this valuable plant-location data 
to work. To get your free copy, just 
write me at the New York State De- 
partment of Commerce, Room 851, 
112 State Street, Albany 7, N. Y. 


(jal ang 


Director, Industrial Location Service 
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| 


hk F Mi makes | | ADVERTISER’S INDEX ..- 
e & te 
| Howell Electric Motors Co. ...... 
| Illinois Water Treatment Co 
| Illinois Testing Laboratories, Inc 


Independent Engineering Co 


e t | Ingersoll-Rand Co. ......... 

| International Nickel Co 

0 I ter edia | International Salt Co., 
e | Jefferson Chemical Co., Inc. 


Jeffrey Mfg. Co 
Jelliff Mfg. Co., C. O., The... 
Jenkins Bros. 
Jerguson Cage & Valve Co... 
Johns-Manville Corp. 
Celite Filter Aids Div. . 
Packings & Gaskets.... 
- Joy Mfg. Co 
? COTTON Gtass Ls } Kaiser Aluminum & Chemical C orp 
a iY - “ Keasbey & Mattison Co.... 
V1 pe he eee Kellogg Company, The, M. W 
5 Chemical Process Div. . 
Kemp Mfg. Co., C. M 
4 ( Kennedy Carliner & Bag Co. Inc. 
‘14, Kerotest Mfg. Co.......... 
SAVES IAG Kerrigan Iron Works, Inc. . 
COLLAGE | Kewanee-Ross Corp., Div. of Ameri 
| can Radiator & Standard Sanitary 








Corp. é 
Kidde & Co., Inc., Walter. ... 
| Kieley & Mueller Inc 
Kinney Mfg. Co 
VINCEL * (GILT Kirk & Blum Mfg. Co., The. 
‘ DT; Klinger Limited, Richard... . 
SARAN Fee te Koppers Co., Inc. 
eg’ | Engineering & Construction Div. 
DYNEL ss | Electrostatic Precipitator Div. .. 
NYLON W. offer you a full line from which to eins hee Pigs 
ORLON** find the answer to your filter cloth prob- niki. 
lems. These cloths cover a wide range Tri-Clover Div. 
VINYON N eo : 
t of resistance to heat, resistance to at- LaFavorite Rubber Co. ..... 


GLASS tack by acids, mold, fungi, alkalies and Lapp Insulator Co. 


7 ‘ Porcelain Process Div.... 
POLYETHYLENE bacteria, retention of fines, etc. And, Lawrence Pumps Inc 
DACRON *** because we make a number of different Layne & Bowler Inc 


cloths, we are in a position to recom- Lebanon Steel Foundry 
TEFLON + t mend the best cloth to solve your prob- oe yore Kuenects Co. inc 
pat : f Leeds & Northrup Co. ..... 
lem. Our policy is to provide you with Leslie Co. 
the best cloth available to do the job. Link Belt Co..... 
| Liquidometer Corp., The 
1 I 
For test samples, and recommendations based on our many years of experience, Louisville Dryer Div., General Ameri 


write us giving full details of your filter operations. can ‘Transportation Corp. . 
Lukens Steel Co., Clad Steels. 


Remember, too, we have facilities for making up filter element covers from any Mallinckrodt Chemical Works 
Manhattan Rubber Div., Raybestos 


of the available fibers, sewed with thread of the same resistance properties as | DRetatten. Tar. 


the yarn that aoes into the cloth. | M anning, Maxwell & Moore, Inc. . . 


.. for your Filter Paper requirements try NETONE *TM—NFM Reg. U. S. Pat. Off. | a “x & Co., c layton 
Filter Paper. High Tensile strength, chemical resist- ex... rd dvton Acrylic Fiber | Marley Co., sees 
ant, high burst factor, abrasion resistant and crease onmn tadan Gebhae a Cheaion Co. “0 r Bletrc Co Pa he. ... . 3rd Cove 


resistant. Send for a test sample. ttTM for duPont Tetraflvorethylene Fiber 
McLouth Steel Corp 
Merrick Scale Mfg. Co 


Weavers of adusteial iltee Media for over < Joely Years | Metal Textile Corp......... 
| Metals Disintegrating Co., 


Wational JS ilter Wledia Pulverizing Machinery Div. 
Metalweld, Inc. . 
Michigan Wheel] Co.. eye 
General Offices & Mills: New Haven 14, Cons. Midvale Co., ‘ 
Western Office & Factory: Salt Lake ~ 1, Utah Midwest Piping Co., 
Seles Ofices—Repr " Milton Roy Co 


Cincinnati, Ohie Gunmen, Tones Cia, Gewey  Seheunniieny, Seth Aten Minneapolis Honeywell Regulator Co. 
Roselewn Center Bidg. 1406 Second Netional Bank Bldg. Nicolai Friis Edword L. Betemen et) 2} eee ee ee ee 24-2 
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Mixing Equipment Co.........-- 2 

Monarch Mfg. Co 

Mundet Cork Co 

Murray Mfg. Co., D 

Nash Engineering Co 

National Airoil Burner Co 

National Aluminate Corp 

National Carbon Co 

National Engineering Co......... 

National Filter Media Corp 

pe Eo oe” a eee 

National Petro-Chemicals Corp... . 

National Pneumatic Co. Inc 
Automatic Door Div 

Newport News Shipbuilding & Dry- 
dock Co. 

New York State Dept. of Commerce 491 

Niagara Alkali Co 

Nicholson & Co., W. 

Norton Co. 

Ohio Injector Co., T 

eat CO, BME, 36 diy nese ss,0.5'6 

Oldbury Electro-Chemical Co 

Omega Machine Co., Div. Builders 
Iron 


Orr & Sembower Inc 
Pangborn Corp., Dust Control 
Patterson Foundry & Machine Co. . 
Patterson-Kelley Co., Inc., The.... 
Peabody Engineering Corp 
Pennsylvania Flexible Metallic Tub- 
ing Co., Inc 
Perkin Elmer Corp., The......... Zh 1 
OE bik a ims kia a oh 332-333 
Petro-Chem Development Co., Inc.. 123 | 
PRN CIs oes eines a Back Cover | 
Pheer & Co., Ine., Chas.......... 
Philadelphia Gear Works, Inc 
Pittsburgh Coke & Chemical Co... 
Pittsburgh Lectrodryer Corp 
Pneumatic Scale Corp., Ltd 
Powell Valves, Wm. Powell Co.... 
Prater Pulverizing Co............ 
Pressed Steel Tank Co........... 
gs COTES a San I Seem 
Purolator Products Inc 
Quaker Oats Co., The 
Chemicals: DG ass ib dccos smn 
Raybestos-Manhattan Inc. 
Manhattan Rubber Div 
Read Standard Corp. 
Blower Stoker Div 
Reichhold Chemicals Inc........ 
Reliance Electric & Engrg. Co.... 
Rem-Cru Titanium Inc ; 
Republic Flow Meters Co......... 2 
Republic Steel Corp 
HG) Oe PEE TONS coc ko ccce s 2 
Revere Copper & Brass Inc. ....... 
Reynolds Metals Co............. 
Robertshaw-Fulton Controls Co. 
Fulton Sylphon Div 
Rockwell Mfg. Co. . . 
Roots- Connenville Blower Corp. ... 
Rverson & Sons Inc., J. ° 
Saran Lined Pipe Div., Dow Chem- 
ical Co. 
Sarco Co., 


—»> Want more information 
on any of these items? Just 
circle its code number on 
the postcard inside the back 
cover, then mail to us. It's 
that easy now. 
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PANGBORN STOPS THE DUST HOG 


17k baxakdd DUST CONTROL 
improves product quality 


for the H. E. Fletcher Co., West Chelmsford, Mass.—by making 
possible the marketing of cleaner granite products. In addition, 
Pangborn Dust Collectors guard employees’ health from dangerous 
dust, protect costly machinery, and permit the salvage of valuable 
material for resale. 


What can Pangborn do for you? 


Pangborn engineers will be glad to discuss your dust 
control needs—show you how Pangborn equipment 

} can save you time, trouble, and money. For more 
information, send for Bulletin 909-A today! Write 
to: PANGBORN CORPORATION, 2600 Pangborn 
Blvd., Hagerstown, Maryland. 
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THE ANSWER TO YOUR EXCHANGER 


PROBLEM MAY BE PE SOE 


SPECIAL MATERIALS 


If your requirements call for special 
materials of construction, Whitlock 
can help you. Here’s just one example — an Ampco tube side exchanger. 
The 1323 sq. ft. exchanger employed Ampco channels, tube sheets and 
tubes in a 4-pass, 27” |.D. shell. Units of this type are particularly adapted 
to process operations where highly corrosive fluids must be handled. We 
also regularly work with other anti-corrosive materials: stainless steel, 
nickel, Monel, Hastelloy, etc. 


SPECIAL DESIGNS Perhaps you need special design tech- 

niques — if you do, Whitlock can help 

you. For example, this 72” diameter x 388%” long deaerating vessel was 

carefully designed against special procedure specifications to preclude 

distortion in welding. Whitlock Engineers are thoroughly experienced in 
designing exchangers for difficult operating conditions. 


SPECIAL PRESSURES 


Perhaps you need an exchanger for elevated 
pressures like these helical coils furnished for 
an unusual process condition. The tubing — min- 
imum 1.D. equals %4'’ — was coiled on a 6” bend- 
ing diameter subsequent to welding together 
straight tube lengths. The principal acceptance 
criterion was the successful completion of a 
hydrostatic test at 20,000 p.s.i.g. We are regu- 
larly manufacturing shell and tube units (for 
pressures to 3000 p.s.i.g.) and shell and coil 
units (for pressures in excess of 5000 p.s.i.g.). 


For recommendations, write The 
Whitlock Manufacturing Com- 
pany, 94 South Street, West Hart- 
ford 10, Conn. In Canada: Darling 
Brothers, Ltd., Montreal. 





Designers and builders of bends, coils, condensers, coolers, heat 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 


ADVERTISER’S INDEX .. . 


Schneible Co., Claude B . 389 
Scott Paper Co...,.. 448b&c 
Sealol Corp. 
Selas Corp. of America 
Sharples Corp., The. . 
Shell Chemical Corp. . 
Shriver & Co., Inc., T... 
Sier-Bath Gear & Pump Co 
Simpson-Mixmuller Div. National 
Engineering Co. .... 
Sly Mfg. Co., The, W. W 
S. Morgan Smith Co 
Sneil, Inc., Foster D : 
Solvay Process Div., Allied Chemical 
& Dye Corp. 
Southwestern E ngineering Cr ie 
Sparkler Mfg. Co.. 368-369 
Spray Engineering Co 391 
Sprout, Waldron & Co 
St. Louis-San Francisco Railway 
Standard Oil Co. (Indiana) 
Stanley Co., W. W... 
Stephens-Adamson Mfg, Ce 220 
Sterling Electric Motors 
Stokes Machine Co., F. J 
Stone & Webster Engineering Co p., 
Badger Process Div 
Strahman Valves Inc... 
Struthers-Wells Corp 
Sturtevant Mill Co. 
Sun Shipbuilding & Drydock Co... 
Superior Combustion Industries Inc 
Surface Combustion Corp 
Kathabar Div. 
Swenson sis sya Div., Whiting 
Corp. ie ae ; 
Taber Pump Co. : 
Tank Storage Terminals, A Div. of 
General American Transportation 
Corp. 
Taylor Forge & Pipe Works 
Taylor Instrument Companies. . . 140 
Texas Gulf Sulphur Co..... 
Thayer Scale & Engineering Corp. . 
Thermal Research & ane 
Corp. 


Thermo Electric Co., ‘In 
Tennessee Corp. ..... 
Tote System Inc.... 


Tractomotive Corp. 
Trailmobile Inc. Subsidiary 
of Pullman Inc... 
Tranter Mfg. Inc. 
Platecoil Div. 
Traylor Engineering Mfg Cc 
Trent ‘Tube Co... 
Tri-Clover Div., Ladish Co 
Uchling Instrument Co 
U. S. Casket Co.... 
S. Electrical Motors 





Saving your money? 
Maybe you shouldn't. For a 
small investment in editorial re- 
prints may pay off handsomely. 
Run through our Checklist to see 
if you can put any of these 
special reports to good use now. 
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U. S. Hoffman Machinery Corp., 
Air Appliance Div... 

U. S. Rubber Co., 
Mechanical Goods 

U. S. Steel Corp. 
Stainless : 
Steel Supply Div. 

U. S. Stoneware Co., The 

Viking Pump Co. . 

Virginia Smelting Co 

Vitro Corp. of America 

Vogt Machine Co., Henry 

Vulcan Iron Works 

Wagner Electric Corp. . 

Wallace & Tiernan Co., 

Walworth Co., T 

Warren Steam Pump Co., 

Waukesha Foundry Co........... 

Wedge Plug Valve Co., Inc., An aff! 
iate of Stockham Valves Fittings. 

Welding Fittings 

Welsbach Corp., ‘The. 

Western Precipitation Corp 

Westinghouse Electric Corp 
Sturtevant Div. 

Weston Electrical instrament Co 

Whitlock Mfg. Co., ‘The 

Wiggins Gas Holder Div., Gencral 
American ‘Transportation Corp. 

Wilfley & Sons, Inc., 

Williams Patent Crusher & Pulver 
izer Co. 

Williams & Co., ; 

Wilson Inc., ‘Thomas C. . 

Worthington Corp. 
Centrifugal Pump Diy 
Compressors Div. .. 

Wyandotte Chemical Corp. . 

Yarnall-Waring Co. 


PROFESSIONAL SERVICES 


SFARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mer. 


SMPLOYMENT 
Positions Vacant 
Selling Opportunities Offe red. 
Positions Wanted 
Selling Opportunities Wanted. 
Employment ae = es 
SPECIAL SERVIC( hes 
BUSINESS OP PORTY NITIES 
Offered 


EQUIPMENT 
(Used or Surplus New) 
For Sale 


ADVERTISERS INDEX 
Aaron Equipment Co.... 
Albert Pipe Supply Co., Inc.... 
American Air Compressor Corp 
Barcan Co., Irving. : 
Brill Equipment Co.. 
Chemical & Process Machinery © orp 
Consolidated Products Co., Ine, 452, 
eee Personnel, Inc 
Equipment C learing House, Ine. 
Fahlgren, Sven 
First Machinery Corp... 
Gelb & Son Ine., R...... 
Heat & Power Co., Inc 
Kehoe Machinery Corp 
Lawler Company 
Lestan Corp. 
Loeb Equipment Supply Co 
Loeb & Son., H ° 
Luria Steel & Trading Corp., Er 

man-Howell Division . 
Machinery & Equipment Corp 
Machinery & Equipment Co. 
Meyer & Son, Inc., Wm. W 
Newman Tallow & Soap Machy 
Co., Ine. 

Perry Equipment ¢ ‘orp 
Process Plants Service Inc 
Stanhope Ine., R. C... 
Stein Equipment Co.. 
Tennessee Valley Authorits 
Thiokol Chemical Corp 
Truland Chemical & Eng. (Co. , 
Union Standard Equipment Co 
Vulcan Detinning (Co 
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OUR MIXING 


A tremendous variety of 
fluid mixing needs are 
ably handled by the com 
Series C plete line of Eastern Mixers 
Side Entering Mixer . 
Size and power of mixers 
are flexible to help solve 
your problems. For com 
plete information and 
Series C engineering data, write for 
Top Entering Mixer 
Eastern Fluid Mixing Cata 
logs. Eastern engineers are 
always available to work 


out your complex mixing 


problems with you 


Model VB-WT 
Turbine Mixer 


Series A 
Side Entering Mixer 


INDUSTRIES, INC. 


Dept. A, Regent St., Norwolk, Conn 
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FILTER CLOTH ? Editorial Reprints . . . 


@ Processes and Costs 


1 Chemical Engineering's Flowsheets 
'@) —150 process flowsheets ($2). 
| | 2 Cost Estimation !I—38 articles, 


128 pp. of data ($1.75). 


N 3 Cost Estimation tI—12 articles, 
E 48 pp. Apr. ‘52-Feb. ‘53 ($1). 
" 48 Cost Estimation !I—17 articles, 
80 pp. Mar. ‘53-May ‘54 

($1.25). 


52 Heat Exchanger Design—Lucid in- 
struction & help, 40 pp. (75¢). 
56 Index—Subject index to 351 cost 


WE HAVE THE ANSWER DYN l my ia =| | estimating articles (50¢). 
TO YOUR QUESTIONS OF MYRON- Shpay | @ Feature Reports 


TYPE © APPLICATION . LIFE 4 tie ang authoritative ar- 
WEIGHT - WEAVE - WOVEN GLASS CLOTH 15 Glewe—How ond why it’s used In 
POROSITY FOR HIGHEST 17 Sulnation—Reviaw of a little- 


TEMPERATURES known unit operation (50¢). 
TEMPERATURE ws ABRASION 21 Pumps—How to select chemical 
pumps (50¢). 
22 Process Instrumentation ro il 
. ° ° ° . t and 16-p. chart ( ’ 
Synthetic fabrics for acid and Alkaline Solutions 08 Gis Etatinn Covers. coative. 
° ‘ grinding and pulverizing (50¢). 
Above fabrics furnished by the roll or cut and 26 Petrochemical Processes—Data on 


. ae » ° 23 major processes (50¢). 
fabricated to meet your specifications for various em eek, Reckitt to ek faad- 
: . ing difficulties (50¢). 
applications 33 Fluidized Solids—Timely survey of 
fluidization know-how (50¢). 
CONSULTATION [RAV VAVAES 7YNTUS Aelom iia ALWAYS 34 Heat Technology—Heat produc- 
WITHOUT nt Bresdw New York 13. N.Y READY TO tion, transport and transfer ($1). 
OBLIGATION wut OfOaewey, NE a HELP YOU 36 Strain Gages—How to use for con- 
trolling process variables (50¢). 
37 Entertainment Separation—Equip- 
ment and performance (50¢). 
40 Process Piping—Roundup of pip- 
ing, valves, fittings (75¢). 
41 Plants & Processes—New plants 
and technology (75¢). 


THIS 1S YOUR 44 The Challenge of ’54—31st An- 


nual Review (75¢). 


46 Conveyors & Elevators—Solutions 
to bulk moving problems (50¢). 
47 Mixing—Understand this univer- 
sal operation, 48 pp. (75¢). 
50 Lubrication—Of chemical equip- 


ment, for plant engineers (50¢). 

53 Engineering With Models—Both 
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How DPi, Leading Vitamin E Producer 
Maintains Absolute Product Purity 


Concentrating and purifying Vitamin 
E from natural vegetable oils is a 
delicate job. It’s the “house specialty” 
of Distillation Products Industries, a 
division of Eastman Kodak Company. 

By molecular distillation, DPi pro- 
duces tocopherols in a number of 
forms. In every phase of their process 
—particularly the final step—extreme 
care must be taken to protect these 
products from contamination. 

Critical Stage 

The final stage in DPi’s preparation 
of Vitamin E requires the protection 
of Pfaudler glassed steel reaction 
kettles. Fortified with an acid-alkali 
resistant inner surface, these reactors 


How to Cool Off a Heat Exchanger Problem 


With new processes on the horizon every 
day, Pfaudier engineers are receiving 
move atid more requests for special fea- 
tures on heat exchangers. 

To save you money on these designs, 
they have found that Pfaudler “flexible 
standard” stainless steel heat exchangers 
can be used as the base unit in a high 
percentage of cases. 

For example, nozzles of any size — 
either flanged or threaded — can be in- 
stalled in any position. And new produc- 
tion line methods make possible rapid 
deliveries—as few as 7 days! 


resist all forms of chemical attack, 
protecting the product from contami- 
nation. 

Use of Pfaudler glassed steel equip- 
ment typifies the care that has made 
DPi a leader in the research and pro- 
duction of Vitamin E, as well as Vita- 
min A and distilled monoglycerides. 

You too can profit by using Pfaud- 
ler glassed steel reactors. They are 
available in a complete range of ca- 
pacities, from laboratory to full-scale 
production. When you make use of 
the custom features Pfaudler has in- 
corporated in their standard design, 
you are able to get delivery on these 
reactors within two weeks. 


To solve your problem, Pfaudler sales 
engineers can select from a complete line 
of heat exchangers — fixed tube sheet, 
single or multipass, tube and/cr shell 
side stainless steel units. Shell diameters 
range from 4” to 24” in four basic types 
of construction: fixed tube sheet... out- 
side packed floating head design .. . in- 
ternal floating head . . . U-tube bundle. 
Most have removable tube bundles. 

To take the heat off that heat transfer 
problem, discuss it with your Pfaudler 
representative. He has plenty of equip- 
ment to choose from. 
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Tall Story Lies Behind 
This Canadian Column 


Two-thirds of this giant column was 
fabricated from stainless steel. The rest 
is carbon steel. 

Seventy-seven feet high, the column 
projects into the sky above Canadian 
Chemical Company’s plant at Edmonton, 
Alberta. It is a good example of the type 
of design and fabricating attention your 
problem will get when you turn it over 
to Pfaudler engineers. 

In this case, a column was needed for 
a big, and very specific type of job. 
Seventy-seven feet high by 54 inches in 
diameter, it required custom fabrication. 


Giant column has 40 sieve trays, 
is made of two types of steel. 


Ordinarily, Pfaudler engineers are 
able to use economical standard units to 
solve: problems of distillation, fraction- 
ation, stripping, bleaching and absorp- 
tion. This saves you money, gives you 
the advantage of interchangeable com- 
ponents and uniformity of equipment 
designs. 

To give you long-life equipment, 
Pfaudler offers a complete range of cor- 
rosion-resistant materials. This includes 
stainless steel, Hastelloy, monel, nickel, 
inconel, aluminum, glassed steel, and 
others. 

Cut your equipment costs, and get the 
advantages of unbiased selection of con- 
struction materials, with Pfaudler glassed 
steel and alloy columns. 





